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ʇʝʨʝʭʦʜ ʵʢʦʥʦʤʠʢʠ ʈʦʩʩʠʠ ʥʘ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʧʫʪʴ ʨʘʟʚʠʪʠʷ ʚ ʫʩʣʦʚʠʷʭ ʛʣʦ-

ʙʘʣʠʟʘʮʠʠ ʠ ʚʩʝ ʙʦʣʝʝ ʛʣʫʙʦʢʦʡ ʠʥʪʝʛʨʘʮʠʠ ʩʪʨʘʥʳ ʚ ʤʠʨʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʩʚʷʟʠ, ʨʦʩʪ 

ʦʪʢʨʳʪʦʩʪʠ ʵʢʦʥʦʤʠʢʠ, ʷʚʣʷʝʪʩʷ ʠʤʧʝʨʘʪʠʚʦʤ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʫʩʪʦʡʯʠʚʳʭ ʪʝʤʧʦʚ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʚ ʩʨʝʜʥʝʩʨʦʯʥʦʡ ʠ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʘʭ. ɺ ʵʧʦʭʫ ʛʣʦ-

ʙʘʣʠʟʘʮʠʠ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʦʩʥʦʚʘ ʫʩʧʝʰʥʦʛʦ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʩʪʨʘʥʳ, ʨʝʛʠ-

ʦʥʘ, ʦʪʨʘʩʣʠ ʣʝʞʠʪ ʚ ʧʦʩʪʦʷʥʥʦʤ ʠʥʥʦʚʘʮʠʦʥʥʦʤ ʦʙʥʦʚʣʝʥʠʠ, ʥʘʧʨʘʚʣʝʥʥʦʤ ʥʘ ʜʦ-

ʩʪʠʞʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ, ʨʘʟʚʠʪʠʠ ʯʝ-

ʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ. 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʧʨʦʚʦʜʠʤʳʭ ʚʦ ʚʩʝʤ ʤʠʨʝ, ʵʢʩʧʝʨʪʳ ʚʳʜʝ-

ʣ̫ ʶʪ ʦʩʥʦʚʥʳʝ ʪʝʥʜʝʥʮʠʠ ʥʘʫʯʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ: ʫʩʠʣʝʥʠʝ ʢʦʥʚʝʨʛʝʥ-

ʮʠʠ ʪʝʭʥʦʣʦʛʠʡ; ʫʩʠʣʝʥʠʝ ʜʠʬʬʫʟʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʚʳʩʦʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʨʝʜʥʝʪʝʭ-

ʥʦʣʦʛʠʯʝʩʢʠʝ ʩʝʢʪʦʨʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʬʝʨʳ; ʨʘʩʪʫʱʝʝ ʟʥʘʯʝʥʠʝ ʤʫʣʴʪʠʜʠʩʮʠ-

ʧʣʠʥʘʨʥʦʩʪʠ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ; ʫʩʠʣʝʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘ 

ʫʧʨʘʚʣʝʥʠʝ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʬʦʨʤʳ ʙʠʟʥʝʩʘ, ʩʪʠʤʫʣʠʨʫʶʱʝʝ ʨʘʟʚʠʪʠʝ ʛʠʙʢʠʭ ʩʝ-

ʪʝʚʳʭ ʩʪʨʫʢʪʫʨ. ɺ ʨʘʤʢʘʭ ʢʘʞʜʦʡ ʠʟ ʵʪʠʭ ʪʝʥʜʝʥʮʠʡ ʬʦʨʤʠʨʫʶʪʩʷ ʤʥʦʛʦʦʙʝʱʘʶʱʠʝ 

ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʦʙʣʘʩʪʠ ʥʘʫʢʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʭ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ 

ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʕʪʠ ʪʝʭʥʦʣʦʛʠʠ ʧʦʪʝʥʮʠʘʣʴʥʦ ʷʚʣʷ-

ʶʪʩʷ ʦʪʚʝʪʘʤʠ ʥʘ ʛʣʦʙʘʣʴʥʳʝ ʚʳʟʦʚʳ ʠ ʬʦʨʤʠʨʫʶʪ ʥʦʚʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʦʙʨʘʟ 

ʤʠʨʘ. 

ʄʦʥʦʛʨʘʬʠʷ ʩʦʩʪʦʠʪ ʠʟ 3-ʭ ʛʣʘʚ. 

 

ɺ ʧʝʨʚʦʡ ʛʣʘʚʝ ʧʨʝʜʣʦʞʝʥ ʧʦʜʭʦʜ ʢ ʩʦʟʜʘʥʠʶ ʢʦʤʧʣʝʢʩʘ ʪʝʭʥʠʯʝʩʢʠʭ 

ʩʨʝʜʩʪʚ ʩ ʫʥʠʢʘʣʴʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʝʜʝʣʴʥʦ ʜʦʩʪʠʞʠʤʳʭ 

ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʫʩʪʨʦʡʩʪʚ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʢʦʤʧʣʝʢʩʘ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʚʣʝ-

ʯʝʥʠʝ ʩʦʠʩʧʦʣʥʠʪʝʣʝʡ ʠ ʩʦʛʣʘʩʦʚʘʥʠʝ ʠʭ ʧʣʘʥʦʚ ʧʨʦʝʢʪʥʳʭ ʨʘʙʦʪ. ʇʦʵʪʘʧʥʦʝ ʨʝʰʝ-

ʥʠʝ ʟʘʜʘʯʠ ʚʢʣʶʯʘʝʪ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩ ʜʝʢʦʤʧʦʟʠʮʠʝʡ ʧʨʦ-

ʮʝʜʫʨ ʠ ʜʦʩʪʠʞʝʥʠʝʤ ʧʦʣʥʦʪʳ ʠ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʠ. ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʧʣʘʥʠʨʦ-

ʚʘʥʠʝ ʧʨʦʝʢʪʥʳʭ ʨʘʙʦʪ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʤʝʪʦʜʘ ʥʝʜʦʦʧʨʝʜʝʣʝʥʥʳʭ ʚʳʯʠʩ-

ʣʝʥʠʡ. 

ɺʦ ʚʪʦʨʦʡ ʛʣʘʚʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʦʜʛʨʫʧʧʳ ʢʦʥʝʯʥʳʭ ʛʨʫʧʧ. ɺ ʨʘʤʢʘʭ ʪʝʦ-

ʨʠʠ ʛʨʫʧʧ ʚ ʪʨʠʜʮʘʪʳʝ ʛʦʜʳ ʜʚʘʜʮʘʪʦʛʦ ʩʪʦʣʝʪʠʷ ʩʬʦʨʤʠʨʦʚʘʣʦʩʴ ʥʦʚʦʝ ʥʘʫʯʥʦʝ 

ʥʘʧʨʘʚʣʝʥʠʝ ï ʪʝʦʨʠʷ ʢʣʘʩʩʦʚ ʛʨʫʧʧ. ʂʣʘʩʩʦʤ ʥʘʟʳʚʘʶʪ ʚʩʷʢʦʝ ʤʥʦʞʝʩʪʚʦ ʛʨʫʧʧ, 

ʩʦʜʝʨʞʘʱʝʝ ʩ ʢʘʞʜʦʡ ʩʚʦʝʡ ʛʨʫʧʧʦʡ ʠ ʚʩʝ ʛʨʫʧʧʳ ʝʡ ʠʟʦʤʦʨʬʥʳʝ. ʆʜʥʠʤ ʠʭ ʦʩʥʦʚ-

ʥʳʭ ʚʠʜʦʚ ʢʣʘʩʩʦʚ ʢʦʥʝʯʥʳʭ ʛʨʫʧʧ ʷʚʣʷʶʪʩʷ ʬʦʨʤʘʮʠʠ, ʚʚʝʜʝʥʥʳʝ ʚ ʨʘʩʩʤʦʪʨʝʥʠʝ 

ɺ. ɻʘʰʶʮʝʤ ʚ 1963 ʛʦʜʫ. ʌʦʨʤʘʮʠʠ ʥʘʰʣʠ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʨʠ ʠʟʫʯʝʥʠʠ ʧʦʜ-

ʛʨʫʧʧʦʚʦʛʦ ʩʪʨʦʝʥʠʷ ʢʦʥʝʯʥʳʭ ʛʨʫʧʧ. ʊʘʢ, ʜʣʷ ʣʦʢʘʣʴʥʦʡ ʬʦʨʤʘʮʠʠ F  ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʜʝʪʘʣʴʥʦ ʠʟʫʯʝʥʳ ʚ ʢʦʥʝʯʥʳʭ ʛʨʫʧʧʘʭ ʤʥʦʛʠʝ ʚʠʜʳ ʧʦʜʛʨʫʧʧ, ʚ ʯʘʩʪʥʦʩʪʠ, F
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-ʧʨʦʝʢʪʦʨʳ ʠ F -ʧʦʢʨʳʚʘʶʱʠʝ ʧʦʜʛʨʫʧʧʳ, ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʦʙʦʙʱʘʶʱʠʝ ʪʘ-

ʢʠʝ ʢʣʘʩʩʠʯʝʩʢʠʝ ʧʦʜʛʨʫʧʧʳ ʚ ʛʨʫʧʧʘʭ, ʢʘʢ ʭʦʣʣʦʚʳ, ʢʘʨʪʝʨʦʚʳ, ʛʘʰʶʮʝʚʳ ʧʦʜ-

ʛʨʫʧʧʳ. ʇʦʥʷʪʠ̫ 
ɋF -ʧʨʦʝʢʪʦʨʘ  ʠ ɋF -ʧʦʢʨʳʚʘʶʱʝʡ ʧʦʜʛʨʫʧʧʳ ʛʨʫʧʧ,r ʢʦʪʦʨʝr 

ʚʚʦʜʪ̫ʩʷ ʚ ʨʘʩʩʤʦʪʨʝʥʠʝ ʚ ʜʘʥʥʦʡ ʛʣʘʚʝ ʜʣʷ ʥʝʧʫʩʪʦʛʦ ʢʣʘʩʩʘ F  ʧʨʦʠʟʚʦʣʴʥʳʭ ʛʨʫʧʧ 

ʠ ʥʝʧʫʩʪʦʛʦ ʢʣʘʩʩʘ Ý ʧʨʦʩʪʳʭ ʛʨʫʧʧ, ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʦʙʦʙʱʘʪʁ ʧʦʥʷʪʠ ̫F -

ʧʨʦʝʢʪʦʨʘ ʠ F -ʧʦʢʨʳʚʘʶʱʝʡ ʧʦʜʛʨʫʧʧʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʛʣʘʚʝ ʠʟʫʯʘʶʪʩʷ ʪʘʢʠʝ 

ʩʚʦʡʩʪʚʘ ʵʪʠʭ ʧʦʜʛʨʫʧʧ, ʢʘʢ ʩʫʱʝʩʪʚʦʚʘʥʠʝ, ʩʦʧʨʷʞʝʥʥʦʩʪʴ, ʚʣʦʞʝʥʠʝ ʠ ʜʨ., ʪʝʤ ʩʘ-

ʤʳʤ ʧʦʣʫʯʝʥʦ ʦʙʦʙʱʝʥʠʝ ʠʟʚʝʩʪʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ɺ. ɻʘʰʶʮʘ, ʍ. ʐʫʥʢʘ, ʈ. ʕʨʠʢ-

ʩʦʥʘ. ɻʣʘʚʘ ʩʦʩʪʦʠʪ ʠʟ ʰʝʩʪʠ ʨʘʟʜʝʣʦʚ. ʈʘʟʜʝʣ 1 ʩʦʜʝʨʞʠʪ ʥʝʙʦʣʴʰʫʶ ʠʩʪʦʨʠʯʝʩʢʫʶ 

ʩʧʨʘʚʢʫ ʠʟʫʯʘʝʤʦʡ ʪʝʤʳ. ɺ ʨʘʟʜʝʣʝ 2 ʧʨʠʚʝʜʝʥʳ ʥʝʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʦʙʦʟʥʘ-

ʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʬʦʨʤʫʣʠʨʦʚʢʠ ʠʟʚʝʩʪʥʳʭ ʣʝʤʤ ʠ ʪʝʦʨʝʤ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷʭ. ɺ ʨʘʟʜʝʣʘʭ 3 ʠ 4 ʚʚʦʜʷʪʩʷ ʚ ʨʘʩʩʤʦʪʨʝʥʠʝ Ý-ʧʨʠʤʠʪʠʚʥʳʝ ʛʨʫʧʧʳ, Ý-

ʥʘʩʳʱʝʥʥʳʝ ʠ Ý-ʧʨʠʤʠʪʠʚʥʦ ʟʘʤʢʥʫʪʳʝ ʢʣʘʩʩʳ ʛʨʫʧʧ, ʠʛʨʘʶʱʠʝ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʠʩʩʣʝʜʫʝʤʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʈʘʟʜʝʣʳ 5 ʠ 6 ʷʚʣʷʶʪʩʷ ʮʝʥʪʨʘʣʴʥʳʤʠ, ʚ ʥʠʭ ʧʨʝʜʩʪʘʚ-

ʣʝʥʳ ʢʣʶʯʝʚʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʙ 
ɋF -ʧʨʦʝʢʪʦʨʘʭ ʠ 

ɋF -ʧʦʢʨʳʚʘʶʱʠʭ ʧʦʜʛʨʫʧʧʘʭ ʢʦ-

ʥʝʯʥʳʭ ʛʨʫʧʧ. 

ɺ ʪʨʝʪʴʝʡ ʛʣʘʚʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʧʨʦʩ çʄʦʜʝʣʠʨʦʚʘʥʠʝ ʬʦʨʤʦʦʙʨʘʟʦʚʘ-

ʥʠʷ ʜʝʪʘʣʝʡ ʠʤʧʫʣʴʩʥʳʤ ʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤè. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʠʟʚʦʜʩʪʚʦ ʪʦʥ-

ʢʦʩʪʝʥʥʳʭ ʣʠʩʪʦʚʳʭ ʜʝʪʘʣʝʡ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ ʠʜʝʪ ʧʦ ʧʫʪʠ ʫʩʣʦʞʥʝʥʠʷ ʬʦʨʤ 

ʜʝʪʘʣʝʡ ʠ ʫʟʣʦʚ, ʢʦʪʦʨʦʝ ʚʳʟʚʘʥʦ ʢʘʢ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤʠ, ʪʘʢ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ 

ʪʨʝʙʦʚʘʥʠʷʤʠ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʦʧʠʩʳʚʘʶʪʩʷ ʩʫʱʝʩʪʚʫʶʱʠʝ ʤʝʪʦʜʳ ʨʘʩʯʝʪʘ ʪʝʭʥʦ-

ʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʮʝʩʩʘ ʦʙʨʘʙʦʪʢʠ ʠʤʧʫʣʴʩʥʳʤ ʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ ʪʦʥʢʦ-

ʩʪʝʥʥʳʭ ʣʠʩʪʦʚʳʭ ʜʝʪʘʣʝʡ.  

ɼʘʥʥʳʝ ʤʝʪʦʜʳ ʨʘʩʯʝʪʘ ʜʦʩʪʘʪʦʯʥʦ ʨʘʟʥʦʦʙʨʘʟʥʳ ï ʦʪ ʜʦʩʪʘʪʦʯʥʦ ʛʨʫʙʳʭ 

ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʤʝʪʦʜʠʢ ʜʦ ʬʠʟʠʯʝʩʢʠ ʢʦʨʨʝʢʪʥʦʛʦ ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʦʛʦ ʤʝʞʜʠʩʮʠ-

ʧʣʠʥʘʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʚʦʟʤʦʞʥʳʝ ʜʝʬʝʢʪʳ ʚ ʚʠʜʝ 

ʣʦʢʘʣʴʥʳʭ ʨʘʟʨʫʰʝʥʠʡ ʠ ʛʦʬʨʦʚ ʝʱʝ ʥʘ ʵʪʘʧʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʢʦʥʩʪʨʫʢʮʠʠ ʜʝʪʘʣʝʡ. 

 

ɸʚʪʦʨʩʢʠʡ ʢʦʣʣʝʢʪʠʚ: 

ʅʠʢʦʣʘʝʚʘ ɽ.ɸ.  (ɻʣʘʚʘ 1. ʇʦʜʭʦʜ ʢ ʩʦʟʜʘʥʠʶ ʢʦʤʧʣʝʢʩʘ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ) 

ʉʦʨʦʢʠʥʘ ʄ.ʄ., ɻʦʨʝʧʝʢʠʥʘ ɸ.ɸ. (ɻʣʘʚʘ 2. ʆ ʥʝʢʦʪʦʨʳʭ ʧʦʜʛʨʫʧʧʘʭ ʢʦʥʝʯ-

ʥʳʭ ʛʨʫʧʧ) 

ʈʳʥʛʘʯ ʅ.ɸ., ɹʦʙʠʥ ʂ.ʅ., ʂʫʨʣʘʝʚ ʅ.ɺ. (ɻʣʘʚʘ 3. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʬʦʨʤʦʦʙ-

ʨʘʟʦʚʘʥʠʷ ʜʝʪʘʣʝʡ ʠʤʧʫʣʴʩʥʳʤ ʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ) 
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ʀʟʚʝʩʪʥʳʝ ʧʦʜʭʦʜʳ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʤ ʦʨʠʝʥʪʠʨʦʚʘʥʳ, ʚ ʦʩʥʦʚʥʦʤ, ʥʘ ʩʦ-

ʟʜʘʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ (ʊʉ), ʠʤʝʶʱʠʭ ʧʨʦʪʦʪʠʧʳ. ʊʘʢ, ʥʝʢʦʪʦʨʳʝ ʧʦʜʭʦʜʳ ʢ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʥʦʩʷʪ ʥʘʟʚʘʥʠʷ çʧʨʦʪʦʪʠʧʠʨʦʚʘʥʠʝè, çʢʦʤʧʦʟʠʮʠʦʥʥʦʝ ʧʨʦʝʢʪʠʨʦ-

ʚʘʥʠʝè ʠ ʪ.ʧ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʩʦʟʜʘʥʠʝ (ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ) ʫʥʠʢʘʣʴʥʳʭ 

ʊʉ ʪʨʝʙʫʝʪ ʧʦʠʩʢʘ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ.1,2 

ʈʫʢʦʚʦʜʠʪʝʣʴ ʧʨʦʝʢʪʘ ʧʦ ʩʦʟʜʘʥʠʶ çʪʦʧʦʚʳʭè ʊʉ ʩʪʨʝʤʠʪʩʷ ʨʝʰʠʪʴ ʩʣʦʞ-

ʥʝʡʰʫʶ ʟʘʜʘʯʫ ʩʠʥʪʝʟʘ, ʫʣʦʞʠʚʰʠʩʴ ʚ ʞʝʩʪʢʠʝ ʨʘʤʢʠ ʧʨʦʝʢʪʥʦʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ:  

1) ʟʘʜʘʥʥʳʝ ʩʨʦʢʠ (ʜʠʨʝʢʪʠʚʥʦ, ʦʧʦʩʨʝʜʦʚʘʥʥʦ ʠʣʠ ʚ ʢʘʯʝʩʪʚʝ ʨʝʰʝʥʠʷ ʦʧ-

ʪʠʤʠʟʘʮʠʦʥʥʦʡ ʟʘʜʘʯʠ); 

2) ʦʛʨʘʥʠʯʝʥʥʘʷ (ʤʠʥʠʤʠʟʠʨʫʝʤʘʷ) ʩʪʦʠʤʦʩʪʴ; 

3) ʤʥʦʞʝʩʪʚʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʊʉ, ʟʘʜʘʥʥʳʭ ʚ ʦʛʨʘʥʠʯʝʥʠʷʭ.  

ʆʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʤʠ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ ʧʨʦʝʢʪʘ ʷʚʣʷ-

ʶʪʩʷ:  

ʠʪʝʨʘʮʠʦʥʥʳʡ ʭʘʨʘʢʪʝʨ ʧʨʦʝʢʪʥʳʭ ʧʨʦʮʝʜʫʨ, ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʚʝʨʦʷʪʥʦʩʪ-

ʥr ʡ ʭʘʨʘʢʪʝʨ ʜʦʩʪʠʞʝʥʠʷ ʪʨʝʙʫʝʤʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫʟʣʦʚ, ʙʣʦʢʦʚ, ʧʦʜʩʠʩʪʝʤ ʠ ʪ.ʜ. 

ʩ ʧʝʨʚʦʡ ʧʦʧʳʪʢʠ; 

ʥʘʣʠʯʠʝ ʦʪʥʦʰʝʥʠʷ ʨʝʬʣʝʢʩʠʚʥʦʩʪʠ (ʚʨʝʤʝʥʥʦʡ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʚʷʟʠ) 

ʤʝʞʜʫ ʧʨʦʝʢʪʥʳʤʠ ʧʨʦʮʝʜʫʨʘʤʠ, ʢʘʢ ʚʩʝʛʦ ʊʉ, ʪʘʢ ʠ ʚʭʦʜʷʱʠʭ ʚ ʝʛʦ ʩʦʩʪʘʚ ʢʦʤʧʦ-

ʥʝʥʪ; 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ, ʟʘʪʨʘʪ ʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʧʨʦʝʢʪʥʳʭ 

ʧʨʦʮʝʜʫʨ.   

ʇʦ ʤʝʨʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʊʉ ʚʦʟʨʘʩʪʘʝʪ ʩʣʦʞʥʦʩʪʴ ʠʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʧʦ-

ʚʳʰʘʶʪʩʷ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʘʯʝʩʪʚʫ ʧʦʣʫʯʘʝʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʘʣʠ-

ʟʫʝʤʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʢʘʞʜʦʤ ʠʟ ʵʪʘʧʦʚ ʩʦʟʜʘʥʠʷ. ʆʧʝʨʝʞʘʶʱʠʤʠ ʪʝʤʧʘʤʠ ʨʘʩʪʝʪ 

ʦʙʲʝʤ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʜʣʝʞʘʱʝʡ ʘʥʘʣʠʟʫ, ʩʦʢʨʘʱʘʝʪʩʷ ʚʨʝʤʷ, ʦʪʚʦʜʠʤʦʝ ʥʘ ʧʨʠʥʷ-

ʪʠʝ ʧʨʦʝʢʪʥʳʭ ʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ.3,4 ʇʨʠʚʝʜʝʥʥʳʝ ʬʘʢʪʦʨʳ ʪʨʝʙʫʶʪ ʨʝʛʫ-

ʣʷʨʥʦʛʦ ʩʦʛʣʘʩʦʚʘʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʠʩʪʝʤ (ʧʦʜʩʠʩʪʝʤ, ʙʣʦʢʦʚ, 

 
1 ʀ.ɺ. ɻʨʝʯʠʥ, ʇ.ɺ. ʉʦʨʦʢʦʣʝʪʦʚ ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʜʣʷ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʡ, ʀʟʚʝʩʪʠʷ ʖʌʋ. ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ, ʚʳʧ.2, 2008.  
2 ʂʘʣʷʝʚ ʀ.ɸ. ʠ ʜʨ. ʉʦʟʜʘʥʠʝ ʠ ʚʥʝʜʨʝʥʠʝ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʩ ʨʝʢʦʥʬʠʛʫʨʠʨʫʝʤʦʡ ʘʨʭʠʪʝʢʪʫʨʦʡ. ʖʞʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʈɸʅ, ʛ. ʈʦʩʪʦʚ-

ʥʘ-ɼʦʥʫ, 2018.   
3 ʀ.ɺ. ɻʨʝʯʠʥ, ʇ.ɺ. ʉʦʨʦʢʦʣʝʪʦʚ ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʜʣʷ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʡ, ʀʟʚʝʩʪʠʷ ʖʌʋ. ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ, ʚʳʧ.2, 2008.  
4 ʂʘʣʷʝʚ ʀ.ɸ. ʠ ʜʨ. ʉʦʟʜʘʥʠʝ ʠ ʚʥʝʜʨʝʥʠʝ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʚʳʯʠʩʣʠ-

ʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʩ ʨʝʢʦʥʬʠʛʫʨʠʨʫʝʤʦʡ ʘʨʭʠʪʝʢʪʫʨʦʡ. ʖʞʥʳʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʈɸʅ, ʛ. ʈʦʩʪʦʚ-ʥʘ-ɼʦʥʫ, 

2018 
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ʫʟʣʦʚ), ʘ ʪʘʢʞʝ ʩʨʦʢʦʚ ʠ ʩʪʦʠʤʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʥʳʭ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ, ʪʝʭ-

ʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʨʘʙʦʪ. 

ɸʥʘʣʠʟ ʧʨʦʮʝʩʩʘ ʩʦʟʜʘʥʠʷ ʊʉ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠ̫ , ʧʦʟʚʦʣʷʶʱʝʛʦ ʥʘʢʘʧʣʠʚʘʪʴ ʦʧʳʪ ʠ ʧʦʥʠʤʘʥʠʝ ʩʦ-

ʟʜʘʥʥʳʭ ʤʦʜʝʣʝʡ ʩʦʪʨʫʜʥʠʢʘʤʠ ʠ ʩʦʠʩʧʦʣʥʠʪʝʣʷʤʠ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʶʱʝʛʦ ʧʨʝʜʧʦ-

ʩʳʣʢʠ ʧʦʣʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʘʜʘʥʠʷ.    

ɺ ʢʘʯʝʩʪʚʝ ʩʨʝʜʩʪʚ ʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ   ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʦ-

ʜʝʣɹ ʚ ʦʧʠʩʘʥʠʠ SADT (IDEF0)5, ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ ʠʝʨʘʨʭʠʯʝʩʢʠ ʫʧʦʨʷʜʦʯʝʥʥʳʭ ʠ 

ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʜʠʘʛʨʘʤʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ   ʧʦʣʥʦʪʫ ʠ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʴ ʦʧʠ-

ʩʘʥʠʷ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ   ʘʥʘʣʠʟʘ.    

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʘʞʥʝʡʰʠʤ ʬʘʢʪʦʨʦʤ, ʦʧʨʝʜʝʣ̫ʶʱʠʤ   ʵʪʘʧʳ 

çʬʦʨʤʠʨʦʚʘʥʠʝ ʦʙʣʠʢʘè, çʧʨʦʝʢʪʠʨʦʚʘʥʠʝè ʠ çʚʥʝʜʨʝʥʠʝ-ʵʢʩʧʣʫʘʪʘʮʠʷè ʊʉ ʷʚʣʷ-

ʝʪʩʷ ʥʘʣʠʯʠʝ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʜʘʥʥʳʤ, ʘʣʛʦʨʠʪʤʘʤ ʦʙʨʘʙʦʪʢʠ, 

ʪʝʭʥʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ. ɺ ʫʩʣʦʚʠʷʭ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʝʩʩʠʚʥʦʡ ʧʘʨʘʣʣʝʣʴʥʦʡ ʨʘʟ-

ʨʘʙʦʪʢʠ ʢʦʤʧʦʥʝʥʪ ʊʉ ʪɻʦ ʩʦʟʜʘʝʪ ʦʩʪʨʫʶ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ (ʨʘʟʨʘʙʦʪʢʠ) 

ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʚʳʯʠʩʣʝʥʠʝ ʟʥʘʯʝʥʠʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʊʉ 

ʩ ʫʯʝʪʦʤ ʫʢʘʟʘʥʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ. ʇʨʠ ʵʪʦʤ ʜʘʥʥʳʝ ʦ ʊʉ ʤʦʛʫʪ ʠʤʝʪʴ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʧʦʛʨʝʰʥʦʩʪʠ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʟʥʘʯʝʥʠʡ ʠʟʤʝʨʷʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷ-

ʥʠ̫ ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʝʨʘʪʠʚʥʦʛʦ ʠʭ 

ʫʪʦʯʥʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʧʦʩʪʫʧʘʶʱʝʡ ʨʘʟʥʦʨʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʤʦʥʠʪʦʨʠʥʛʘ. 

ʇʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ ʩʦʟʜʘʥʠʷ ʢʦʤʧʣʝʢʩʦʚ ʊʉ ʩ ʫʥʠʢʘʣʴʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠ-

ʢʘʤʠ ʥʘʠʙʦʣʝʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤ ʠʟ ʧʦʜʭʦʜʦʚ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʥʝʜʦʦʧʨʝʜʝʣʝʥʥʳʝ ʤʦ-

ʜʝʣʠ (ʅ-ʤʦʜʝʣʠ)6. ʅ-ʤʦʜʝʣʠ ʚʳʜʝʣʷʶʪʩʷ ʩʨʝʜʠ ʜʨʫʛʠʭ ʧʦʜʭʦʜʦʚ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ 

ʤʦʱʥʦʩʪʴʶ, ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴʶ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ. ʅʝʜʦʦʧʨʝʜʝʣʝʥʥʳʝ ʤʦʜʝʣʠ, ʧʨʠ-

ʤʝʥʠʪʝʣʴʥʦ ʢ ʩʦʟʜʘʥʠʶ ʊʉ, ʩʦʟʜʘʶʪ ʧʨʝʜʧʦʩʳʣʢʠ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʜʦʩʪʦ-

ʚʝʨʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʢ ʢʦʤʧʣʝʢʩʫ ʠ ʩʠʩʪʝʤʘʤ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʦ-

ʚʳʰʘʝʪ ʫʨʦʚʝʥʴ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʨʝʰʘʝʤʳʭ ʚ ʨʘʤʢʘʭ ʧʨʦʚʝʜʝʥʠʷ ʅʀʆʂʈ ʟʘʜʘʯ. 

ɻʨʘʬʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʧʨʦʮʝʜʫʨ ʧʦʜʭʦʜʘ ʠ ʵʬʬʝʢʪʘ ʦʪ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠ-

ʚʝʜʝʥʦ ʥʘ ʨʠʩʫʥʢʝ.  

ɺʓɺʆɼ: ʀʟʣʦʞʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʷʶʪ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʧʨʝʜʣʦʞʝʥʥʳʡ 

ʧʦʜʭʦʜ ʥʘ ʦʩʥʦʚʝ ʦʙʦʩʥʦʚʘʥʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʤʝʪʦʜʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʩʦʟʜʘʝʪ ʧʨʝʜ-

ʧʦʩʳʣʢʠ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʩʦʟʜʘʥʠʷ ʫʥʠʢʘʣʴʥʦʛʦ ʊʉ ʚ ʨʘʤʢʘʭ ʚʳʜʝʣʝʥʥʦʛʦ ʙʶʜʞʝʪʘ 

ʩ ʟʘʜʘʥʥʳʤʠ ʪʝʭʥʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ.   

 
5 ʄʘʨʢʘ ɼ.ɸ., ʄʘʢɻʦʫʵʥ ʂ.ʃ. ʄʝʪʦʜʦʣʦʛʠʷ ʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ: ʇʝʨ. ʩ ʘʥʛʣ. 

ð ʄ., çʄʝʪʦʪʝʭʥʦʣʦʛʠʷè, 1993. 
6 ʅʘʨʠʥʴʷʥʠ ɸ.ʉ. ʅʝʜʦʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʚ ʩʠʩʪʝʤʘʭ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʟʥʘʥʠʡ // ʀʟʚ. 

ɸʅ ʉʉʉʈ. ʊʝʭʥ. ʢʠʙʝʨʥʝʪʠʢʘ, 1986. ˉ 5. ï ʉ. 3 ï 28. 
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ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʪʦʣʴʢʦ ʢʦʥʝʯʥʳʝ ʛʨʫʧʧʳ ʠ ʢʣʘʩʩʳ ʢʦʥʝʯʥʳʭ ʛʨʫʧʧ. ʉʨʝʜʠ 

ʢʣʘʩʩʦʚ ʢʦʥʝʯʥʳʭ ʛʨʫʧʧ ʮʝʥʪʨʘʣʴʥʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ʬʦʨʤʘʮʠʠ ï ʢʣʘʩʩʳ ʛʨʫʧʧ, 

ʟʘʤʢʥʫʪʳʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʦʤʦʤʦʨʬʥʳʭ ʦʙʨʘʟʦʚ ʠ ʢʦʥʝʯʥʳʭ ʧʦʜʧʨʷʤʳʭ 

ʧʨʦʠʟʚʝʜʝʥʠʡ. ʌʦʨʤʘʮʠʷʤʠ ʷʚʣʷʶʪʩʷ ʪʘʢʠʝ ʚʘʞʥʳʝ ʢʣʘʩʩʳ ʛʨʫʧʧ, ʢʘʢ S, U, ,N  A 

ï ʢʣʘʩʩʳ ʚʩʝʭ ʢʦʥʝʯʥʳʭ ʨʘʟʨʝʰʠʤʳʭ, ʩʚʝʨʭʨʘʟʨʝʰʠʤʳʭ, ʥʠʣʴʧʦʪʝʥʪʥʳʭ, ʘʙʝʣʝʚʳʭ 

ʛʨʫʧʧ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ, ʧʨʠʯʝʤ S, U, N  ̫ ʚʣʷʶʪʩʷ ʥʘʩʳʱʝʥʥʳʤʠ 

ʬʦʨʤʘʮʠ̫ʤʠ. 

ʌʦʨʤʘʮʠʠ ʷʚʠʣʠʩʴ ʵʬʬʝʢʪʠʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʜʣʷ ʠʟʫʯʝʥʠʷ ʧʦʜʛʨʫʧʧʦʚʦʛʦ 

ʩʪʨʦʝʥʠʷ ʢʦʥʝʯʥʳʭ ʛʨʫʧʧ, ʯʪʦ ʦʙʫʩʣʦʚʠʣʦ ʠʥʪʝʥʩʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʪʝʦʨʠʠ ʬʦʨʤʘʮʠʡ ʚ 

ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ. ʉ ʧʦʤʦʱʴʶ ʥʘʩʳʱʝʥʳʭ ʬʦʨʤʘʮʠʡ ʙʳʣʠ ʨʝʰʝʥʳ ʤʥʦʛʠʝ 

ʚʘʞʥʳʝ ʚʦʧʨʦʩʳ ʚ ʪʝʦʨʠʠ ʢʦʥʝʯʥʳʭ ʛʨʫʧʧ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩ ʝʜʠʥʳʭ ʧʦʟʠʮʠʡ ʠʟʣʦʞʝʥʳ 

ʨʝʟʫʣʴʪʘʪʳ ʦ ʩʠʣʦʚʩʢʠʭ, ʭʦʣʣʦʚʳʭ, ʢʘʨʪʝʨʦʚʳʭ, ʛʘʰʶʮʝʚʳʭ ʧʦʜʛʨʫʧʧʘʭ, ʦ 

ʩʠʩʪʝʤʥʳʭ ʥʦʨʤʘʣʠʟʘʪʦʨʘʭ ʢʦʥʝʯʥʳʭ ʨʘʟʨʝʰʠʤʳʭ ʛʨʫʧʧ, ʦ ʛʨʫʧʧʘʭ ʄʠʣʣʝʨʘ-

ʄʦʨʝʥʦ, ʛʨʫʧʧʘʭ ʐʤʠʜʪʘ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ7. 

ɺ ʪʝʦʨʠʠ ʢʣʘʩʩʦʚ ʢʦʥʝʯʥʳʭ ʛʨʫʧʧ ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 

ʤʝʪʦʜʳ. ʋʜʦʙʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʠʟʫʯʝʥʠʷ ʬʦʨʤʘʮʠʡ ʷʚʠʣʠʩʴ ʬʫʥʢʮʠʠ, ʚ 

ʢʘʯʝʩʪʚʝ ʦʙʣʘʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʪʦʨʳʭ ʚʳʩʪʫʧʘʝʪ ʤʥʦʞʝʩʪʚʦ  ʚʩʝʭ ʧʨʦʩʪʳʭ ʯʠʩʝʣ 

(ʠʣʠ, ʯʪʦ ʨʘʚʥʦʩʠʣʴʥʦ, ʢʣʘʩʩ ʚʩʝʭ ʢʦʥʝʯʥʳʭ ʧʨʦʩʪʳʭ ʘʙʝʣʝʚʳʭ ʛʨʫʧʧ). ʊʘʢ, ʧʦʥʷʪʠʝ 

ʬʦʨʤʘʮʠʠ ʙʳʣʦ ʚʚʝʜʝʥʦ ɺ. ɻʘʰʶʮʝʤ ʚ 1963 ʛʦʜʫ ʚ ʨʘʙʦʪʝ8, ʠ ʫʞʝ ʚ ʵʪʦʡ ʨʘʙʦʪʝ ʩ 

ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ɺ. ɻʘʰʶʮʝʤ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʣʦʢʘʣʴʥʳʝ 

ʬʦʨʤʘʮʠʠ, ʟʘʥʠʤʘʶʱʠʝ ʮʝʥʪʨʘʣʴʥʦʝ ʤʝʩʪʦ ʚ ʪʝʦʨʠʠ ʬʦʨʤʘʮʠʡ ʢʦʥʝʯʥʳʭ ʛʨʫʧʧ, ʘ 

ʪʘʢʞʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʫʥʠʚʝʨʩʫʤʝ ʚʩʝʭ ʢʦʥʝʯʥʳʭ ʨʘʟʨʝʰʠʤʳʭ ʛʨʫʧʧ ʚʩʷʢʘʷ 

ʣʦʢʘʣʴʥʘʷ ʬʦʨʤʘʮʠʷ ʷʚʣʷʝʪʩʷ ʥʘʩʳʱʝʥʥʦʡ. ʊʝʦʨʝʤʘ ʦ ʪʦʤ, ʯʪʦ ʚʩʷʢʘʷ ʬʦʨʤʘʮʠʷ 

ʢʦʥʝʯʥʳʭ ʛʨʫʧʧ ʥʘʩʳʱʝʥʥʘ ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʦʥʘ ʣʦʢʘʣʴʥʘ, ʠʟʚʝʩʪʥʘ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʘʢ ʪʝʦʨʝʤʘ ɻʘʰʶʮʘ-ʃʶʙʝʟʝʜʝʨ-ʐʤʠʜʘ9. ʉʣʝʜʫʷ ɺ. ɻʘʱʶʮʫ, ɹ. 

ʍʘʨʪʣʠ ʚʚʝʣ ʧʦʥʷʪʠʝ ʣʦʢʘʣʴʥʦʛʦ ʢʣʘʩʩʘ ʌʠʪʪʠʥʛʘ10.  

ʇʦʥʷʪʠʝ F-ʧʦʢʨʳʚʘʶʱʝʡ ʧʦʜʛʨʫʧʧʳ, ʚʚʝʜʝʥʥʦʝ ʚ ʨʘʩʩʤʦʪʨʝʥʠʝ ɺ. 

 
7 ʐʝʤʝʪʢʦʚ ʃ.ɸ. ʌʦʨʤʘʮʠʠ ʢʦʥʝʯʥʳʭ ʛʨʫʧʧ. ʄ.: ʅʘʫʢʘ, 1978. 
8 Gaschutz W. Zur Theorie der endlichen auflosbaren Gruppen // Jour. Math. Z., V. 80, Issue 4, 1963. 

P. 300ī305. 
9 Doerk K., ʅawkes T. Finite soluble groups. ī Berlin ī New Jork: Walter de Gruyter, 1992, ʪʝʦʨʝʤʘ 

IV.4.6. 
10 Hartley B. On Fischerôs analization of formation theory // Proc. London Math. Soc., 1969. V. 3. N 

9. P. 193ī207. 
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ɻʘʰʶʮʝʤ11, ʷʚʠʣʦʩʴ ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʦʙʱʝʥʠʝʤ ʧʦʥʷʪʠʡ ʭʦʣʣʦʚʦʡ ʠ ʢʘʨʪʝʨʦʚʦʡ 

ʧʦʜʛʨʫʧʧ. ɺ. ɻʘʰʶʮ ʦʙʲʝʜʠʥʠʣ ʠ ʨʘʩhʠʨʠʣ ʠʟʚʝʩʪʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʌ. ʍʦʣʣʘ12 ʠ ʈ. 

ʂʘʨʪʝʨʘ13, ʘ ʠʤʝʥʥʦ, ʠʤ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʠ ʩʦʧʨʷʞʝʥʥʦʩʪʴ F-

ʧʦʢʨʳʚʘʶʱʠʭ ʧʦʜʛʨʫʧʧ (F-ʧʨʦʝʢʪʦʨʦʚ). ʇʦʥʷʪʠʝ F-ʧʨʦʝʢʪʦʨʘ ʛʨʫʧʧʳ ʙʳʣʦ 

ʚʚʝʜʝʥʦ ɺ. ɻʘʰʶʮʝʤ ʚ 1969 ʛʦʜʫ ʚ ʨʘʟʨʝʰʠʤʦʡ ʛʨʫʧʧʝ ʜʣʷ ʥʘʩʳʱʝʥʥʦʡ (ʣʦʢʘʣʴʥʦʡ) 

ʬʦʨʤʘʮʠʠ F 14. ʆʪʤʝʪʠʤ, ʯʪʦ ʚ ʫʥʠʚʝʨʩʫʤʝ ʚʩʝʭ ʢʦʥʝʯʥʳʭ ʨʘʟʨʝʰʠʤʳʭ ʛʨʫʧʧ 

ʧʦʥʷʪʠʷ F-ʧʦʢʨʳʚʘʶʱʝʡ ʧʦʜʛʨʫʧʧʳ ʠ F-ʧʨʦʝʢʪʦʨʘ ʩʦʚʧʘʜʘʶʪ. ɺ ʨʘʙʦʪʝ15 ʍ. ʐʫʥʢʘ 

ʪʝʦʨʝʤʘ ɻʘʰʶʮʘ ʙʳʣʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʜʣʷ ʢʣʘʩʩʘ F, ʷʚʣʷʶʱʝʛʦʩʷ ʧʨʠʤʠʪʠʚʥʦ 

ʟʘʤʢʥʫʪʳʤ ʛʦʤʦʤʦʨʬʦʤ. ʇ. ʐʤʠʜ16 ʠ ʕ.ʌ. ʐʤʠʛʠʨʝʚ17 ʨʘʩʧʨʦʩʪʨʘʥʠʣʠ ʨʝʟʫʣʴʪʘʪʳ 

ʨʘʙʦʪʳ ɺ. ɻʘʰʶʮʘ ʥʘ ʧʨʦʠʟʚʦʣʴʥʳʝ ʛʨʫʧʧʳ ʩ ʨʘʟʨʝʰʠʤʳʤ F-ʢʦʨʘʜʠʢʘʣʦʤ, ʘ ʃ.ɸ. 

ʐʝʤʝʪʢʦʚʳʤ ʫʩʣʦʚʠʝ ʨʘʟʨʝʰʠʤʦʩʪʠ F-ʢʦʨʘʜʠʢʘʣʘ ʙʳʣʦ ʦʩʣʘʙʣʝʥʦ ʜʦ (́F)-

ʨʘʟʨʝʰʠʤʦʩʪʠ18. 

ɼʘʣʴʥʝʡʰʝʝ ʦʙʦʙʱʝʥʠʝ ʦʪʤʝʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʠʣʠ ʚ ʨʘʙʦʪʝ19 ʈ. 

ʕʨʠʢʩʦʥʘ ʜʣʷ ʧʨʠʤʠʪʠʚʥʦ ʟʘʤʢʥʫʪʦʛʦ ʛʦʤʦʤʦʨʬʘ (ʢʣʘʩʩʘ ʐʫʥʢʘ), ʩʦʜʝʨʞʘʱʝʛʦʩʷ ʚ 

SQ-ʟʘʤʢʥʫʪʦʤ ʫʥʠʚʝʨʩʫʤʝ. ɺ ʨʘʙʦʪʝ20 ʇ. ʌʸʨʩʪʝʨʘ ʢ ʠʩʩʣʝʜʦʚʘʥʠʶ ʚʦʧʨʦʩʦʚ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʠ ʩʦʧʨʷʞʝʥʥʦʩʪʠ F-ʧʨʦʝʢʪʦʨʦʚ ʚ ʛʨʫʧʧʘʭ ʜʣʷ ʢʣʘʩʩʘ ʐʫʥʢʘ F, 

ʩʦʜʝʨʞʘʱʝʛʦʩʷ ʚ SQEʌ-ʟʘʤʢʥʫʪʦʤ ʫʥʠʚʝʨʩʫʤʝ, ʙʳʣ ʧʨʠʤʝʥʝʥ ʧʦʜʭʦʜ, ʦʩʥʦʚʘʥʥʳʡ 

ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ Q-ʛʨʘʥʠʮʳ ʢʣʘʩʩʘ ʐʫʥʢʘ21. ɺ ʨʷʜʝ ʨʘʙʦʪ22 ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ 

 
11 Gaschutz W. Zur Theorie der endlichen auflosbaren Gruppen // Jour. Math. Z., V. 80, Issue 4, 1963. 

P. 300ī305. 
12 Hall P. A note on soluble groups // J. London Math. Soc. 1928. V. 3. P. 98ī105. 
13 Carter R. Nilpotent self-normalizing subgroups of soluble groups // Math. Z., 1961. V. 75. P. 

136ī139. 
14 Gaschutz W. Lectures on subgroups of Sylow type in finite soluble groups ī Canberra: Notes on 

Pure Mathematics 11, Australian Nat. Univ., 1979. 98 p. 
15 Schunck H. H-Untergruppen in endlichen auflosbaren Gruppen // Math. Z., 1967. V. 97, Issue 4. 

P. 326ī330. 
16 Schmid P. Lokale Formationen endlicher Gruppen // Math. Z., 1974. V. 137, Issue 1. P. 31ī48. 
17 ʐʤʠʛʠʨʝʚ ʕ.ʌ. ʆ ʥʝʢʦʪʦʨʳʭ ʚʦʧʨʦʩʘʭ ʪʝʦʨʠʠ ʬʦʨʤʘʮʠʡ // ʚ ʢʥ. çʂʦʥʝʯʥʳʝ ʛʨʫʧʧʳè. ʄʠʥʩʢ: 

ʅʘʫʢʘ ʠ ʪʝʭʥʠʢʘ, 1975. 
18 ʐʝʤʝʪʢʦʚ ʃ.ɸ. ʌʘʢʪʦʨʠʟʘʮʠʠ ʥʝʧʨʦʩʪʳʭ ʢʦʥʝʯʥʳʭ ʛʨʫʧʧ // ɸʣʛʝʙʨʘ ʠ ʣʦʛʠʢʘ, 1976. ʊ. 15, ˉ 

6. ʉ. 684ī715. 
19 Erickson R. Projectors of finite groups // Comm. Algebra, 1982. V. 10. P. 1919ī1938. 
20 Forster P. Projektive Klassen endlicher Gruppen I. Schunck- und Gaschutzklassen // Math. Z., 1984. 

V. 186. P. 249ī278. 
21 Doerk K., ʅawkes T. Finite soluble groups. Berlin ī New Jork: Walter de Gruyter, 1992, ʛʣʘʚʳ III 

ʠ VI. 
22 ɺʝʜʝʨʥʠʢʦʚ ɺ.ɸ. ʆ F -ʧʨʦʝʢʪʦʨʘʭ ʛʨʫʧʧ // ɺʦʧʨʦʩʳ ʘʣʛʝʙʨʳ, 1985. ʊ. 1. ʉ. 9ī22.  

   Bauman S. A note on covering and avoidance properties in solvable groups // Proc. Amtr. Math. 

Soc., 1969. V. 21. P. 173ī174.  

   Beidleman S., Brewster B. F -Covering subgroups of finite groups // Boll. Unione mat. ital., 1969. 

V. 3, Issue 6. P. 987ī992.  

  Carter R., ʅawkes T. The F -normalizers of a finite soluble group // J. Algebra, 1967. V. 5, Issue 2. 

P. 175ī201.    
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ʥʝʦʙʭʦʜʠʤʳʝ ʠ ʜʦʩʪʘʪʦʯʥʳʝ ʫʩʣʦʚʠʷ, ʧʨʠ ʢʦʪʦʨʳʭ F-ʧʦʜʛʨʫʧʧʘ ʷʚʣʝ̫ʪʩ̫ F-

ʧʦʢʨʳʚʘʶʱʝʡ ʧʦʜʛʨʫʧʧʦʡ (F-ʧʨʦʝʢʪʦʨʦʤ) ʛʨʫʧʧʳ ʠʣʠ ʩʦʜʝʨʞʠʪʩʷ ʚ ʝʸ F-

ʧʦʢʨʳʚʘʶʱʝʡ ʧʦʜʛʨʫʧʧʝ (F-ʧʨʦʝʢʪʦʨʝ), ʚ ʯʘʩʪʥʦʩʪʠ, ʚʳʷʚʣʝʥʳ ʫʩʣʦʚʠʷ ʧʨʠ 

ʢʦʪʦʨʳʭ F-ʧʨʦʝʢʪʦʨ ʛʨʫʧʧʳ ʷʚʣʷʝʪʩʷ ʝʸ F-ʧʦʢʨʳʚʘʶʱʝʡ ʧʦʜʛʨʫʧʧʦʡ. ʂ. ɼʝʨʢʦʤ ʠ 

ʊ. ʍʦʫʢʩʦʤ ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʩʣʝʜʫʶʱʘʷ ʦʙʱʘʷ ʧʨʦʙʣʝʤʘ23: çʄʦʞʝʪ ʣʠ ʫʥʠʚʝʨʩʫʤ, 

ʜʣʷ ʢʦʪʦʨʦʛʦ ʨʘʙʦʪʘʝʪ ʪʝʦʨʠʷ ʧʨʦʝʢʪʦʨʦʚ, ʨʘʩʰʠʨʝʥ ʟʘ ʧʨʝʜʝʣʳ ʢʣʘʩʩʘ S ʚʩʝʭ 

ʢʦʥʝʯʥʳʭ ʨʘʟʨʝʰʠʤʳʭ ʛʨʫʧʧ?è. ʂ ʵʪʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʦʪʥʦʩʷʪʩʷ ʫʧʦʤʷʥʫʪʳʝ ʚʳʰʝ 

ʨʝʟʫʣʴʪʘʪʳ ʇ. ʐʤʠʜʘ, ʕ.ʌ. ʐʤʠʛʠʨʝʚʘ, ʃ.ɸ. ʐʝʤʝʪʢʦʚʘ, ʈ. ʕʨʠʢʩʦʥʘ, ʇ. ʌʸʨʩʪʝʨʘ. 

ɺ ʩʚʷʟʠ ʩ ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ ʢʦʥʝʯʥʳʭ ʧʨʦʩʪʳʭ ʛʨʫʧʧ ʘʢʪʫʘʣʴʥʦʡ ʚ ʪʝʦʨʠʠ ʢʦ-

ʥʝʯʥʳʭ ʛʨʫʧʧ ʩʪʘʣʘ ʟʘʜʘʯʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝʧʨʦʩʪʳʭ ʢʦʥʝʯʥʳʭ ʛʨʫʧʧ ʩ ʧʨʦʠʟʚʦʣʴ-

ʥʳʤʠ, ʥʝʦʙʷʟʘʪʝʣʴʥʦ ʘʙʝʣʝʚʳʤʠ, ʢʦʤʧʦʟʠʮʠʦʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ. ʅʘʠʙʦʣʝʝ ʫʜʦʙ-

ʥʳʤʠ ʜʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ ʷʚʠʣʠʩʴ ʢʦʤʧʦʟʠʮʠʦʥʥʳʝ ʬʦʨʤʘʮʠʠ, ʚʚʝʜʝʥʥʳʝ ʚ 

ʨʘʩʩʤʦʪʨʝʥʠʝ ʃ.ɸ. ʐʝʤʝʪʢʦʚʳʤ ʚ 1974 ʛʦʜʫ ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʡ ʚʠʜʘ f : I Ÿ{ʬʦʨ-

ʤʘʮʠʠ ʢʦʥʝʯʥʳʭ ʛʨʫʧʧ}, ʛʜʝ I  ï ʢʣʘʩʩ ʚʩʝʭ ʢʦʥʝʯʥʳʭ ʧʨʦʩʪʳʭ ʛʨʫʧʧ24. ʅʝʟʘʚʠʩʠʤʦ 

ʦʪ ʃ.ɸ. ʐʝʤʝʪʢʦʚʘ ʢʦʤʧʦʟʠʮʠʦʥʥʳʝ ʬʦʨʤʘʮʠʠ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʈ. ɹʵʨʦʤ ʚ ʪʝʨʤʠʥʘʭ 

ʨʘʟʨʝʰʠʤʦ ʥʘʩʳɦʝʥʥʳʭ ʬʦʨʤʘʮʠʡ25. ʂʦʤʧʦʟʠʮʠʦʥʥʳʝ ʬʦʨʤʘʮʠʠ ʪʘʢʞʝ ʥʘʰʣʠ ʰʠ-

ʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʪʝʦʨʠʠ ʢʦʥʝʯʥʳʭ ʛʨʫʧʧ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʠ ʠʟʫʯʝʥʠʠ ʩʫʙʥʦʨʤʘʣʴ-

ʥʳʭ ʧʦʜʛʨʫʧʧ ʠ ʠʭ ʦʙʦʙʱʝʥʠʡ26. 

ʊʦʪ ʬʘʢʪ, ʯʪʦ ʪʝʦʨʠʷ ʬʦʨʤʘʮʠʡ ʦʢʘʟʘʣʘʩʴ ʜʦʩʪʘʪʦʯʥʦ ʫʜʦʙʥʳʤ ʩʨʝʜʩʪʚʦʤ ʜʣʷ 

ʨʝʰʝʥʠʷ ʤʥʦʛʠʭ ʚʦʧʨʦʩʦʚ ʪʝʦʨʠʠ ʢʦʥʝʯʥʳʭ ʛʨʫʧʧ, ʧʨʠʚʝʣ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʙʦʣʝʝ 

ʪʱʘʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʩʘʤʠʭ ʬʦʨʤʘʮʠʡ. ɺ 1984 ʛʦʜʫ ʃ.ɸ. ʐʝʤʝʪʢʦʚ ʜʣʷ ʥʝʧʫʩʪʦʛʦ 

ʧʦʜʤʥʦʞʝʩʪʚʘ ɤ ʤʥʦʞʝʩʪʚʘ  ʧʦʩʪʨʦʠʣ ɤ-ʣʦʢʘʣʴʥʳʝ ʬʦʨʤʘʮʠʠ27, ʨʘʩʢʨʳʚ ʥʦʚʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʫʥʢʮʠʡ ʧʨʠ ʠʟʫʯʝʥʠʠ ʢʣʘʩʩʦʚ ʢʦʥʝʯʥʳʭ ʛʨʫʧʧ. ʇʨʠ-

ʤʝʨʦʤ ʵʪʦʤʫ ʩʣʫʞʘʪ ʨʘʙʦʪʳ28. ɺ ʨʘʙʦʪʝ29 ɸ.ʅ. ʉʢʠʙʦʡ ʠ ʃ.ɸ. ʐʝʤʝʪʢʦʚʳʤ ʜʦʢʘʟʘʥʘ 

ʨʘʚʥʦʩʠʣʴʥʦʩʪʴ ʧʦʥʷʪʠʡ ɤ-ʣʦʢʘʣʴʥʦʡ ʠ ɤ-ʥʘʩʳʱʝʥʥʦʡ ʬʦʨʤʘʮʠʡ. ɺ ʨʘʙʦʪʝ30 

 
  ʅawkes T. On formation subgroups of finite soluble group // J. London Math. Soc., 1968. V. 44, 

Issue 2. P. 243ī250. 
23 Doerk K., ʅawkes T. Finite soluble groups. ī Berlin ī New Jork: Walter de Gruyter, 1992, ʛʣʘʚʘ 

III, Ä 3, ʧʨʦʙʣʝʤʘ ɺ. 
24 ʐʝʤʝʪʢʦʚ ʃ.ɸ. ʉʪʫʧʝʥʯʘʪʳʝ ʬʦʨʤʘʮʠʠ ʛʨʫʧʧ // ʄʘʪʝʤʘʪʠʯʝʩʢʠʡ ʩʙʦʨʥʠʢ, 1974. T. 94. ˉ 4. 

C. 628ī648. 
25 Doerk K., ʅawkes T. Finite soluble groups. Berlin ī New Jork: Walter de Gruyter, 1992. 
26 ʂʘʤʦʨʥʠʢʦʚ ʉ.ʌ., ʉʝʣʴʢʠʥ ʄ.ɺ. ʇʦʜʛʨʫʧʧʦʚʳʝ ʬʫʥʢʪʦʨʳ ʠ ʢʣʘʩʩʳ ʢʦʥʝʯʥʳʭ ʛʨʫʧʧ. ʄʠʥʩʢ: 

ɹʝʣʘʨʫʩʢʘʷ ʥʘʚʫʢʘ, 2003. 
27 ʐʝʤʝʪʢʦʚ ʃ.ɸ. ʆ ʧʨʦʠʟʚʝʜʝʥʠʠ ʬʦʨʤʘʮʠʡ // ɼʦʢʣʘʜʳ ɸʅ ɹʉʉʈ, 1984. ʊ. 28, ˉ 2. ʉ. 101ī103. 
28 ʉʢʠʙʘ ɸ.ʅ., ʐʝʤʝʪʢʦʚ ʃ.ɸ. ʆ ʯʘʩʪʠʯʥʦ ʣʦʢʘʣʴʥʳʭ ʬʦʨʤʘʮʠʷʭ // ɼɸʅ ɹʝʣʘʨʫʩʠ, 1995. ʊ. 39. 

ˉ 3. C. 123ī143.  

    ʐʝʤʝʪʢʦʚ ʃ.ɸ. ʃʦʢʘʣʴʥʳʝ ʟʘʜʘʥʠʷ ʬʦʨʤʘʮʠʡ ʢʦʥʝʯʥʳʭ ʛʨʫʧʧ // ʌʫʥʜʘʤʝʥʪʘʣʴʥʘʷ ʠ ʧʨʠ-

ʢʣʘʜʥʘʷ ʤʘʪʝʤʘʪʠʢʘ, 2010. ʊ. 16, ˉ 8. ʉ. 229ī244. 
29 ʉʢʠʙʘ ɸ.ʅ., ʐʝʤʝʪʢʦʚ ʃ.ɸ. ʂʨʘʪʥʦ ɤ-ʣʦʢʘʣʴʥʳʝ ʬʦʨʤʘʮʠʠ ʠ ʢʣʘʩʩʳ ʌʠʪʪʠʥʛʘ ʢʦʥʝʯʥʳʭ 

ʛʨʫʧʧ // ʄʘʪʝʤ. ʪʨʫʜʳ, 1999. ʊʦʤ 2, ˉ 2. ʉ. 114ī147. 
30 ɺʝʜʝʨʥʠʢʦʚ ɺ.ɸ., ʉʦʨʦʢʠʥʘ ʄ.ʄ. F -ʧʨʦʝʢʪʦʨʳ ʠ F -ʧʦʢʨʳʚʘʶʱʠʝ ʧʦʜʛʨʫʧʧʳ ʢʦʥʝʯʥʳʭ 

ʛʨʫʧʧ // ʉʠʙʠʨʩʢʠʡ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʞʫʨʥʘʣ, 2016. ʊ. 57, ˉ 6. ʉ. 1224ī1239. 
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ʧʦʣʫʯʝʥʦ ʜʘʣʴʥʝʡʰʝʝ ʧʨʦʜʚʠʞʝʥʠʝ ʚ ʨʝʰʝʥʠʠ ʚʳʰʝʫʢʘʟʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʂ. ɼʝʨʢʘ ʠ 

ʊ. ʍʦʫʢʩʘ, ʘ ʠʤʝʥʥʦ, ʚʚʝʜʝʥʦ ʚ ʨʘʩʩʤʦʪʨʝʥʠʝ ʧʦʥʷʪʠʝ -ʧʨʦʝʢʪʦʨʘ ʢʦʥʝʯʥʦʡ 

ʛʨʫʧʧʳ ʠ ʧʦʣʫʯʝʥʦ ʨʘʩʰʠʨʝʥʠʝ ʦʩʥʦʚʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʫʧʦʤʷʥʫʪʳʭ ʚʳʰʝ ʨʘʙʦʪ ʃ.ɸ. 

ʐʝʤʝʪʢʦʚʘ, ʕ.ʌ. ʐʤʠʛʠʨʝʚʘ, ʈ. ʕʨʠʢʩʦʥʘ, ɺ. ɻʘʰʶʮʘ, ʇ. ʐʤʠʜʘ ʜʣʷ ʢʣʘʩʩʘ , ʷʚ-

ʣʷʶʱʝʛʦʩʷ ɤ-ʣʦʢʘʣʴʥʦʡ (ɤ-ʥʘʩʳʱʝʥʥʦʡ) ʬʦʨʤʘʮʠʝʡ ʠʣʠ ɤ-ʧʨʠʤʠʪʠʚʥʦ ʟʘʤʢʥʫʪʳʤ 

ʛʦʤʦʤʦʨʬʦʤ. ɺ 1999 ʛʦʜʫ ɸ.ʅ. ʉʢʠʙʘ ʠ ʃ.ɸ. ʐʝʤʝʪʢʦʚ ʚʚʝʣʠ ʚ ʨʘʩʩʤʦʪʨʝʥʠʝ Ý-ʢʦʤ-

ʧʦʟʠʮʠʦʥʥʳʝ ʬʦʨʤʘʮʠʠ, ʛʜʝ Ý ī ʥʝʧʫʩʪʦʡ ʢʣʘʩʩ ʧʨʦʩʪʳʭ ʛʨʫʧʧ31. ʅʘʰʘ ʮʝʣʴ ī ʨʘʩ-

ʧʨʦʩʪʨʘʥʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʩʪʘʪʴʠ32 ʜʣʷ ʢʣʘʩʩʘ , ʷʚʣʷʶʱʝʛʦʩʷ Ý-ʢʦʤʧʦʟʠʮʠʦʥʥʦʡ 

ʬʦʨʤʘʮʠʝʡ ʠʣʠ Ý-ʧʨʠʤʠʪʠʚʥʦ ʟʘʤʢʥʫʪʳʤ ʛʦʤʦʤʦʨʬʦʤ, ʪʝʤ ʩʘʤʳʤ ʧʦʣʫʯʠʪʴ ʜʘʣʴ-

ʥʝʡʰʝʝ ʧʨʦʜʚʠʞʝʥʠʝ ʚ ʨʝʰʝʥʠʠ ʚʳʰʝʦʪʤʝʯʝʥʥʦʡ ʧʨʦʙʣʝʤʳ ʂ. ɼʝʨʢʘ ʠ ʊ. ʍʦʫʢʩʘ. 

 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʩʚʝʜʝʥʠʷ 

ʀʩʧʦʣʴʟʫʝʤʳʝ ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʦʙʦʟʥʘʯʝʥʠʷ ʜʣʷ ʛʨʫʧʧ ʠ ʢʣʘʩʩʦʚ ʛʨʫʧʧ 

ʩʪʘʥʜʘʨʪʥ,r ʠʭ ʤʦʞʥʦ ʥʘʡʪʠ ʚ ʢʥʠʛʘʭ33. ʇʨʠʚʝʜʝʤ ʣʠʰʴ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ.  

HÒG ï H ʷʚʣʷʝʪʩʷ ʧʦʜʛʨʫʧʧʦʡ ʛʨʫʧʧʳ G; 

H<G ï H ʷʚʣʷʝʪʩʷ ʩʦʙʩʪʚʝʥʥʦʡ ʧʦʜʛʨʫʧʧʦʡ ʛʨʫʧʧʳ G; 

H<ĿG ï H ʷʚʣʷʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʦʜʛʨʫʧʧʦʡ ʛʨʫʧʧʳ G;  

H G ï H ʷʚʣʷʝʪʩʷ ʥʦʨʤʘʣʴʥʦʡ ʧʦʜʛʨʫʧʧʦʡ ʛʨʫʧʧʳ G; 

HÖG ï ʅ ʷʚʣʷʝʪʩʷ ʤʠʥʠʤʘʣʴʥʦʡ ʥʦʨʤʘʣʴʥʦʡ ʧʦʜʛʨʫʧʧʦʡ ʛʨʫʧʧʳ G; 

| G | ï ʧʦʨʷʜʦʢ ʛʨʫʧʧʳ G; 

H := K ï ʨʘʚʝʥʩʪʚʦ H = K ʚʝʨʥʦ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ; 

G=HĬK ï ʛʨʫʧʧʘ G ʝʩʪʴ ʧʨʷʤʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʧʦʜʛʨʫʧʧ H ʠ K; 

G = [H]K ï ʛʨʫʧʧʘ G ʝʩʪʴ ʧʦʣʫʧʨʷʤʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʧʦʜʛʨʫʧʧ H ʠ K, ʛʜʝ H G; 

CoreG(H) ï ʷʜʨʦ ʧʦʜʛʨʫʧʧʳ H ʚ ʛʨʫʧʧʝ G; 

1 ï ʝʜʠʥʠʯʥʘʷ ʛʨʫʧʧʘ; 

ʌ(G) ï ʧʦʜʛʨʫʧʧʘ ʌʨʘʪʪʠʥʠ ʛʨʫʧʧʳ G; 

F(G) ï ʧʦʜʛʨʫʧʧʘ ʌʠʪʪʠʥʛʘ ʛʨʫʧʧʳ G; 

 
31 ʉʢʠʙʘ ɸ.ʅ., ʐʝʤʝʪʢʦʚ ʃ.ɸ. ʏʘʩʪʠʯʥʦ ʢʦʤʧʦʟʠʮʠʦʥʥʳʝ ʬʦʨʤʘʮʠʠ ʢʦʥʝʯʥʳʭ ʛʨʫʧʧ // ɼʦ-

ʢʣʘʜʳ ʅɸʅ ɹʝʣʘʨʫʩʠ, 1999. ʊ. 43, ˉ 4. ʉ. 5ī8. 
32 ɺʝʜʝʨʥʠʢʦʚ ɺ.ɸ., ʉʦʨʦʢʠʥʘ ʄ.ʄ. F -ʧʨʦʝʢʪʦʨʳ ʠ F -ʧʦʢʨʳʚʘʶʱʠʝ ʧʦʜʛʨʫʧʧʳ ʢʦʥʝʯʥʳʭ 

ʛʨʫʧʧ // ʉʠʙʠʨʩʢʠʡ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʞʫʨʥʘʣ, 2016. ʊ. 57, ˉ 6. ʉ. 1224ī1239. 
33 ʄʦʥʘʭʦʚ ɺ.ʉ. ɺʚʝʜʝʥʠʝ ʚ ʪʝʦʨʠʶ ʢʦʥʝʯʥʳʭ ʛʨʫʧʧ ʠ ʠʭ ʢʣʘʩʩʦʚ. ʄʠʥʩʢ: ɺʳʰ. ʰʢ., 2006;  

    ʐʝʤʝʪʢʦʚ ʃ.ɸ. ʌʦʨʤʘʮʠʠ ʢʦʥʝʯʥʳʭ ʛʨʫʧʧ. ʄ.: ʅʘʫʢʘ, 1978;  

    Doerk K., ʅawkes T. Finite soluble groups. Berlin ī New Jork: Walter de Gruyter, 1992. 
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CG(H) ï ʮʝʥʪʨʘʣʠʟʘʪʦʨ ʧʦʜʤʥʦʞʝʩʪʚʘ H ʚ ʛʨʫʧʧʝ G; 

NG(H) ï ʥʦʨʤʘʣʠʟʘʪʦʨ ʧʦʜʤʥʦʞʝʩʪʚʘ H ʚ ʛʨʫʧʧʝ G; 

 ï ʤʥʦʞʝʩʪʚʦ ʚʩʝʭ ʧʨʦʩʪʳʭ ʯʠʩʝʣ; 

(́G) ï ʤʥʦʞʝʩʪʚʦ ʚʩʝʭ ʧʨʦʩʪʳʭ ʜʝʣʠʪʝʣʝʡ ʧʦʨʷʜʢʘ ʛʨʫʧʧʳ G; 

(́X ) = 
GÍX

(́G); 

Zp ï ʛʨʫʧʧʘ ʧʨʦʩʪʦʛʦ ʧʦʨʷʜʢʘ p; 

-́ʛʨʫʧʧʘ ( d́-ʛʨʫʧʧʘ, ᾴ-ʛʨʫʧʧʘ) ï ʛʨʫʧʧʘ G ʪʘʢʘʷ, ʯʪʦ (́G) Ì  ́ (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

(́G)ž́  Í Å, (́G)ž́  = Å), ʛʜʝ  ́ï ʥʝʧʫʩʪʦʝ ʧʦʜʤʥʦʞʝʩʪʚʦ ʤʥʦʞʝʩʪʚʘ ; 

 ́-ʨʘʟʨʝʰʠʤʘʷ ʛʨʫʧʧʘ ï ʛʨʫʧʧʘ G ʪʘʢʘʷ, ʯʪʦ ʢʘʞʜʳʡ ʝʝ ʛʣʘʚʥʳʡ ʬʘʢʪʦʨ ʷʚʣʷʝʪʩʷ ʣʠʙʦ 

ᾴ-ʛʨʫʧʧʦʡ, ʣʠʙʦ ʘʙʝʣʝʚʦʡ ʨ-ʛʨʫʧʧʦʡ ʜʣ ̫ʥʝʢʦʪʦʨʦʛʦ ʨ Í ́ , ʛʜʝ  ́ï ʥʝʧʫʩʪʦʝ ʧʦʜʤʥʦ-

ʞʝʩʪʚʦ ʤʥʦʞʝʩʪʚʘ ; 

ʧʨʠʤʠʪʠʚʥʘʷ ʛʨʫʧʧʘ ï ʛʨʫʧʧʘ G, ʚ ʢʦʪʦʨʦʡ ʩʫʱʝʩʪʚʫʝʪ ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʦʜʛʨʫʧʧʘ M 

(ʧʨʠʤʠʪʠʚʘʪʦʨ) ʪʘʢʘʷ, ʯʪʦ CoreG(M) = 1. 

ʂʣʘʩʩʦʤ ʛʨʫʧʧ ʥʘʟʳʚʘʝʪʩʷ ʚʩʷʢʦʝ ʤʥʦʞʝʩʪʚʦ ʛʨʫʧʧ F, ʩʦʜʝʨʞʘʱʝʝ ʩ ʢʘʞʜʦʡ 

ʩʚʦʝʡ ʛʨʫʧʧʦʡ G ʠ ʚʩʝ ʛʨʫʧʧʳ ʠʟʦʤʦʨʬʥʳʝ G. ʏʝʨʝʟ  ( , , ) ʦʙʦʟʥʘʯʘʝʪʩʷ 

ʢʣʘʩʩ ʚʩʝʭ ʢʦʥʝʯʥʳʭ (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʨʘʟʨʝʰʠʤʳʭ, ʥʠʣʴʧʦʪʝʥʪʥʳʭ, ʘʙʝʣʝʚʳʭ) 

ʛʨʫʧʧ34. ʂʣʘʩʩ F ʥʘʟʳʚʘʝʪʩʷ ʛʦʤʦʤʦʨʬʦʤ ʠʣʠ Q-ʟʘʤʢʥʫʪʳʤ ʢʣʘʩʩʦʤ, ʝʩʣʠ ʠʟ GÍF 

ʠ N G ʩʣʝʜʫʝʪ, ʯʪʦ G/NÍF. ɻʦʤʦʤʦʨʬ F ʥʘʟʳʚʘʝʪʩʷ ʬʦʨʤʘʮʠʝʡ, ʝʩʣʠ ʠʟ G/AÍ  ʠ 

G/BÍF ʩʣʝʜʫʝʪ, ʯʪʦ G/AžBÍF. ʂʣʘʩʩ F ʥʘʟʳʚʘʝʪʩʷ ʥʘʩʣʝʜʩʪʚʝʥʥʳʤ ʠʣʠ S-

ʟʘʤʢʥʫʪʳʤ ʢʣʘʩʩʦʤ (ʥʦʨʤʘʣʴʥʦ ʥʘʩʣʝʜʩʪʚʝʥʥʳʤ ʠʣʠ Sn-ʟʘʤʢʥʫʪʳʤ ʢʣʘʩʩʦʤ), ʝʩʣʠ ʠʟ 

G Í  ʠ H Ò G (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ H G) ʩʣʝʜʫʝʪ, ʯʪʦ H Í . ʅʦʨʤʘʣʴʥʦ 

ʥʘʩʣʝʜʩʪʚʝʥʥʳʡ ʢʣʘʩʩ F ʥʘʟʳʚʘʝʪʩʷ ʢʣʘʩʩʦʤ ʌʠʪʪʠʥʛʘ, ʝʩʣʠ ʠʟ G = AB, A G, B

G, A,B ÍF ʩʣʝʜʫʝʪ, ʯʪʦ G ÍF 35.  

ʇʫʩʪʴ  ʠ  ï ʢʣʘʩʩʳ ʛʨʫʧʧ, Ì . ʂʣʘʩʩ  ʥʘʟʳʚʘʝʪʩʷ ʥʘʩʳʱʝʥʥʳʤ ʚ 

, ʝʩʣʠ ʜʣʷ ʣʶʙʦʡ ʛʨʫʧʧʳ G Í  ʠ ʣʶʙʦʡ N G ʪʘʢʦʡ, ʯʪʦ N Ò ʌ(G), ʠʟ G/N Í  

ʩʣʝʜʫʝʪ, ʯʪʦ GÍ ;F  ʢʣʘʩʩ  ʥʘʟʳʚʘʝʪʩʷ ʧʨʠʤʠʪʠʚʥʦ ʟʘʤʢʥʫʪʳʤ ʚ  ʠʣʠ, ʢʦʨʦʪʢʦ, P-

ʟʘʤʢʥʫʪʳʤ ʚ X , ʝʩʣʠ ʠʟ G/CoreG(M) Í  ʜʣʷ ʣʶʙʦʡ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʦʜʛʨʫʧʧʳ M 

ʛʨʫʧʧʳ G Í  ʩʣʝʜʫʝʪ, ʯʪʦ G Í . ʇʨʠ  =  ʧʦʣʫʯʘʝʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʩʳʱʝʥʥʦʛʦ ʢʣʘʩʩʘ ʠ ʧʨʠʤʠʪʠʚʥʦ ʟʘʤʢʥʫʪʦʛʦ (ʢʦʨʦʪʢʦ, P-

ʟʘʤʢʥʫʪʦʛʦ) ʢʣʘʩʩʘ. P-ʟʘʤʢʥʫʪʳʡ ʛʦʤʦʤʦʨʬ ʥʘʟʳʚʘʝʪʩʷ ʢʣʘʩʩʦʤ ʐʫʥʢʘ36  ʠʣʠ P-

 
34 Doerk K., ʅawkes T. Finite soluble groups. Berlin ī New Jork: Walter de Gruyter, 1992. 
35 ʐʝʤʝʪʢʦʚ ʃ.ɸ. ʌʦʨʤʘʮʠʠ ʢʦʥʝʯʥʳʭ ʛʨʫʧʧ. ʄ.: ʅʘʫʢʘ, 1978. 
36 Doerk K., ʅawkes T. Finite soluble groups. Berlin ī New Jork: Walter de Gruyter, 1992, ʦʧʨʝʜʝ-

ʣʝʥʠʝ II.2.1. 
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ʛʦʤʦʤʦʨʬʦʤ37.  

ɺ ʜʘʣʴʥʝʡʰʝʤ Ý ʦʙʦʟʥʘʯʘʝʪ ʥʝʢʦʪʦʨʳʡ ʥʝʧʫʩʪʦʡ ʧʦʜʢʣʘʩʩ ʢʣʘʩʩʘ  ʚʩʝʭ 

ʧʨʦʩʪʳʭ ʛʨʫʧʧ; ɤ ï ʥʝʧʫʩʪʦʝ ʧʦʜʤʥʦʞʝʩʪʚʦ ʤʥʦʞʝʩʪʚʘ ; K(G) ï ʢʣʘʩʩ ʚʩʝʭ ʛʨʫʧʧ, 

ʠʟʦʤʦʨʬʥʳʭ ʢʦʤʧʦʟʠʮʠʦʥʥʳʤ ʬʘʢʪʦʨʘʤ ʛʨʫʧʧʳ G; K(X ) = 
GÍX
K(G); G  ï Ý-ʛʨʫʧʧʘ, 

ʝʩʣʠ K(G) Ì Ý;  ï ʢʣʘʩʩ ʚʩʝʭ Ý-ʛʨʫʧʧ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ; OÝ(G) ï -ʨʘʜʠʢʘʣ 

ʛʨʫʧʧʳ G, ʪ.ʝ. ʥʘʠʙʦʣʴʰʘʷ ʥʦʨʤʘʣʴʥʘʷ Ý-ʧʦʜʛʨʫʧʧʘ ʛʨʫʧʧʳ G. ʉʣʝʜʫʷ ʨʘʙʦʪʝ38, 

ʚʚʝʜʝʤ ʦʙʦʟʥʘʯʝʥʠʷ:    Ý+:=ÝžA, :=ɋ\A;  ï ɤ-ʨʘʟʨʝʰʠʤʳʡ ʨʘʜʠʢʘʣ ʛʨʫʧʧʳ 

G, ʪ.ʝ. ʥʘʠʙʦʣʴʰʘʷ ʥʦʨʤʘʣʴʥʘʷ ɤ-ʨʘʟʨʝʰʠʤʘʷ ʧʦʜʛʨʫʧʧʘ ʛʨʫʧʧʳ G . 

ʇʫʩʪʴ  ʠ  ï ʥʝʧʫʩʪʳʝ ʢʣʘʩʩʳ ʛʨʫʧʧ,  Ì . ʂʣʘʩʩ ʛʨʫʧʧ  ʥʘʟʳʚʘʝʪʩʷ 

ɤ-ʥʘʩʳʱʝʥʥʳʤ ʚ , ʝʩʣʠ ʜʣʷ ʣʶʙʦʡ ʛʨʫʧʧʳ G Í  ʠ ʣʶʙʦʡ N G ʪʘʢʦʡ, ʯʪʦ N Ò 

ʌ(G)žOɤ(G), ʠʟ G/N Í  ʩʣʝʜʫʝʪ, ʯʪʦ G Í  (ʧʨʠ  =  ʧʦʣʫʯʘʝʤ ʦʧʨʝʜʝʣʝʥʠʝ ɤ-

ʥʘʩʳʱʝʥʥʦʛʦ ʢʣʘʩʩʘ ʛʨʫʧʧ39); ʢʣʘʩʩ  ʥʘʟʳʚʘʝʪʩʷ ɤ-ʧʨʠʤʠʪʠʚʥʦ ʟʘʤʢʥʫʪʳʤ ʚ  

ʠʣʠ, ʢʦʨʦʪʢʦ, ɤP-ʟʘʤʢʥʫʪʳʤ ʚ ,X  ʝʩʣʠ ʜʣʷ ʣʶʙʦʡ ʛʨʫʧʧʳ G Í  ʠʟ 

G/(CoreG(M)žOɤ(G)) Í  ʜʣʷ ʣʶʙʦʡ M<ĿG ʩʣʝʜʫʝʪ, ʯʪʦ G Í 40. 

ʌʦʨʤʘʮʠʷ  ʥʘʟʳʚʘʝʪʩʷ ɤ-ʨʘʟʨʝʰʠʤʦ ʥʘʩʳʱʝʥʥʦʡ, ʝʩʣʠ ʠʟ ʫʩʣʦʚʠʷ G/NÍ  

ʜʣʷ G-ʠʥʚʘʨʠʘʥʪʥʦʡ ɤ-ʧʦʜʛʨʫʧʧʳ N ʠʟ ʌ(GwS) ʚʩʝʛʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ GÍ ; ʬʦʨʤʘʮʠʷ 

 ʥʘʟʳʚʘʝʪʩʷ -ʥʘʩʳʱʝʥʥʦʡ, ʝʩʣʠ ʜʣʷ ʣʶʙʦʛʦ pÍɤ ʠʟ ʪʦʛʦ, ʯʪʦ G/ʌ(Op(G)) Í , 

ʚʩʝʛʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ GÍ 41. 

ʇʫʩʪʴ :ɋ {ɋ}f ¡Ÿ{ʬʦʨʤʘʮʠʠ}, ʛʜʝ f(Ý')ÍÅ, g:I Ÿ{ʬʦʨʤʘʮʠʠ}, ű:

Ÿ{ʥʝʧʫʩʪʳʝ ʬʦʨʤʘʮʠʠ ʌʠʪʪʠʥʛʘ} ï ʬʫʥʢʮʠʠ, ʧʨʠʥʠʤʘʶʱʠʝ ʦʜʠʥʘʢʦʚʳʝ ʟʥʘʯʝʥʠʷ 

ʥʘ ʠʟʦʤʦʨʬʥʳʭ ʛʨʫʧʧʘʭ ʠʟ ʦʙʣʘʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ. ʌʦʨʤʘʮʠʷ  

ÝF(f, ű) = ( G Í E | G/OÝ(G) Í f (Ý') ʠ G/Gű(A) Í f (A) ʜʣʷ ʚʩʝʭ AÍÝžK(G) )  

ʥʘʟʳʚʘʝʪʩʷ Ý-ʨʘʩʩʣʦʝʥʥʦʡ ʬʦʨʤʘʮʠʝʡ ʩ Ý-ʩʧʫʪʥʠʢʦʤ f ʠ ʥʘʧʨʘʚʣʝʥʠʝʤ ű; ʬʦʨʤʘʮʠʷ  

F(f, ű) = ( G Í E | G/Gű(A) Í g(A) ʜʣ ̫ʚʩʝʭ A Í K(G) ) 

ʥʘʟʳʚʘʝʪʩʷ ʨʘʩʩʣʦʝʥʥʦʡ ʬʦʨʤʘʮʠʝʡ ʩʦ ʩʧʫʪʥʠʢʦʤ g ʠ ʥʘʧʨʘʚʣʝʥʠʝʤ ű42. ʌʦʨʤʘʮʠʷ 

ÝF(f, ű) (ʬʦʨʤʘʮʠʷ F(g,ű)) ʥʘʟʳʚʘʝʪʩʷ Ý-ʢʦʤʧʦʟʠʮʠʦʥʥʦʡ (ʢʦʤʧʦʟʠʮʠʦʥʥʦʡ), ʝʩʣʠ 

 
37 ɺʝʜʝʨʥʠʢʦʚ ɺ.ɸ., ʉʦʨʦʢʠʥʘ ʄ.ʄ. F -ʧʨʦʝʢʪʦʨʳ ʠ F -ʧʦʢʨʳʚʘʶʱʠʝ ʧʦʜʛʨʫʧʧʳ ʢʦʥʝʯʥʳʭ 

ʛʨʫʧʧ // ʉʠʙʠʨʩʢʠʡ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʞʫʨʥʘʣ, 2016. ʊ. 57, ˉ 6. ʉ. 1224ī1239. 
38 ʐʝʤʝʪʢʦʚ ʃ.ɸ. ʃʦʢʘʣʴʥʳʝ ʟʘʜʘʥʠʷ ʬʦʨʤʘʮʠʡ ʢʦʥʝʯʥʳʭ ʛʨʫʧʧ // ʌʫʥʜʘʤʝʥʪʘʣʴʥʘʷ ʠ ʧʨʠ-

ʢʣʘʜʥʘʷ ʤʘʪʝʤʘʪʠʢʘ, 2010. ʊ. 16, ˉ 8. ʉ. 229ī244. 
39 ʉʢʠʙʘ ɸ.ʅ., ʐʝʤʝʪʢʦʚ ʃ.ɸ. ʂʨʘʪʥʦ ɤ-ʣʦʢʘʣʴʥʳʝ ʬʦʨʤʘʮʠʠ ʠ ʢʣʘʩʩʳ ʌʠʪʪʠʥʛʘ ʢʦʥʝʯʥʳʭ 

ʛʨʫʧʧ // ʄʘʪʝʤ. ʪʨʫʜʳ, 1999. ʊʦʤ 2, ˉ 2. ʉ. 114ī147. 
40 ɺʝʜʝʨʥʠʢʦʚ ɺ.ɸ., ʉʦʨʦʢʠʥʘ ʄ.ʄ. F -ʧʨʦʝʢʪʦʨʳ ʠ F -ʧʦʢʨʳʚʘʶʱʠʝ ʧʦʜʛʨʫʧʧʳ ʢʦʥʝʯʥʳʭ 

ʛʨʫʧʧ // ʉʠʙʠʨʩʢʠʡ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʞʫʨʥʘʣ, 2016. ʊ. 57, ˉ 6. ʉ. 1224ī1239. 
41 ʐʝʤʝʪʢʦʚ ʃ.ɸ. ʃʦʢʘʣʴʥʳʝ ʟʘʜʘʥʠʷ ʬʦʨʤʘʮʠʡ ʢʦʥʝʯʥʳʭ ʛʨʫʧʧ // ʌʫʥʜʘʤʝʥʪʘʣʴʥʘʷ ʠ ʧʨʠ-

ʢʣʘʜʥʘʷ ʤʘʪʝʤʘʪʠʢʘ, 2010. ʊ. 16, ˉ 8. ʉ. 229ī244. 
42 ɺʝʜʝʨʥʠʢʦʚ ɺ.ɸ., ʉʦʨʦʢʠʥʘ ʄ.ʄ. Ý-ʨʘʩʩʣʦʝʥʥʳʝ ʬʦʨʤʘʮʠʠ ʠ ʢʣʘʩʩʳ ʌʠʪʪʠʥʛʘ ʢʦʥʝʯʥʳʭ 

ʛʨʫʧʧ // ɼʠʩʢʨʝʪʥʘʷ ʤʘʪʝʤʘʪʠʢʘ, 2001. ʊ. 13, ˉ 3. ʉ. 125ī144. 
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ű(A) =   ʜʣʷ ʣʶʙʦʛʦ A Í , ʛʜʝ  ï ʢʣʘʩʩ ʚʩʝʭ ʛʨʫʧʧ, ʫ ʢʦʪʦʨʳʭ ʢʘʞʜʳʡ ʛʣʘʚʥʳʡ 

A-ʬʘʢʪʦʨ ʮʝʥʪʨʘʣʝʥ. ʉʣʝʜʫʶʱʠʝ ʦʧʨʝʜʝʣʝʥʠʷ ʤʦʞʥʦ ʥʘʡʪʠ ʚ ʢʥʠʛʝ43.  

ʆʧʨʝʜʝʣʝʥʠʝ 2.1. ʇʫʩʪʴ  ï ʥʝʧʫʩʪʦʡ ʢʣʘʩʩ ʛʨʫʧʧ. ʇʦʜʛʨʫʧʧʘ H ʛʨʫʧʧʳ G 

ʥʘʟʳʚʘʝʪʩʷ -ʤʘʢʩʠʤʘʣʴʥʦʡ ʚ G, ʝʩʣʠ H Í  ʠ ʠʟ H Ò U Ò G ʠ U Í  ʩʣʝʜʫʝʪ, ʯʪʦ 

U = H.  

ʆʧʨʝʜʝʣʝʥʠʝ 2.2. ʇʫʩʪʴ  ï ʥʝʧʫʩʪʦʡ ʢʣʘʩʩ ʛʨʫʧʧ. ʇʦʜʛʨʫʧʧʘ H ʛʨʫʧʧʳ G 

ʥʘʟʳʚʘʝʪʩʷ -ʧʨʦʝʢʪʦʨʦʤ ʚ G, ʝʩʣʠ ʜʣʷ ʣʶʙʦʡ N G ʧʦʜʛʨʫʧʧʘ HN/N ̫ ʚʣʷʝʪʩʷ -

ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʦʜʛʨʫʧʧʦʡ ʚ G/N.  

ʆʧʨʝʜʝʣʝʥʠʝ 2.3. ʇʫʩʪʴ  ï ʥʝʧʫʩʪʦʡ ʢʣʘʩʩ ʛʨʫʧʧ. ʇʦʜʛʨʫʧʧʘ H ʛʨʫʧʧʳ G 

ʥʘʟʳʚʘʝʪʩʷ -ʧʦʢʨʳʚʘʶʱʝʡ ʧʦʜʛʨʫʧʧʦʡ ʛʨʫʧʧʳ G, ʝʩʣʠ H Í  ʠ ʠʟ ʪʦʛʦ, ʯʪʦ H Ò U 

Ò G, V U ʠ U/V Í  ʩʣʝʜʫʝʪ, ʯʪʦ U = HV.  

ɿʘʤʝʯʘʥʠʝ 2.1. ɺ ʨʘʙʦʪʝ44 ʚʚʝʜʝʥʳ ʚ ʨʘʩʩʤʦʪʨʝʥʠʝ ʧʦʥʷʪʠʷ -ʧʨʦʝʢʪʦʨʘ ʠ 

-ʧʦʢʨʳʚʘʶʱʝʡ ʧʦʜʛʨʫʧʧʳ ʛʨʫʧʧʳ. -ʧʨʦʝʢʪʦʨʦʤ ʛʨʫʧʧʳ G ʥʘʟʳʚʘʝʪʩʷ ʪʘʢʘʷ 

ʧʦʜʛʨʫʧʧʘ H ʛʨʫʧʧʳ G, ʯʪʦ ʜʣʷ ʣʶʙʦʡ ʥʦʨʤʘʣʴʥʦʡ ɤ-ʧʦʜʛʨʫʧʧʳ N ʛʨʫʧʧʳ G 

ʧʦʜʛʨʫʧʧʘ HN/N ̫ ʚʣʷʝʪʩʷ -ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʦʜʛʨʫʧʧʦʡ ʚ G/N; -ʧʦʢʨʳʚʘʶʱʝʡ 

ʧʦʜʛʨʫʧʧʦʡ ʛʨʫʧʧʳ G ʥʘʟʳʚʘʝʪʩʷ ʪʘʢʘʷ ʧʦʜʛʨʫʧʧʘ H ʛʨʫʧʧʳ G, ʯʪʦ H Í  ʠ ʠʟ ʪʦʛʦ, 

ʯʪʦ H Ò U Ò G, V ï ʥʦʨʤʘʣʴʥʘʷ ɤ-ʧʦʜʛʨʫʧʧʘ ʛʨʫʧʧʳ U ʠ U/V Í , ʩʣʝʜʫʝʪ, ʯʪʦ U = 

HV. ʆʪʤʝʪʠʤ, ʯʪʦ ʧʨʠ ɤ = ́(G) -ʧʨʦʝʢʪʦʨ (-ʧʦʢʨʳʚʘʶʱʘʷ ʧʦʜʛʨʫʧʧʘ) ʛʨʫʧʧʳ 

ʩʪʘʥʦʚʠʪʩʷ ʝʝ -ʧʨʦʝʢʪʦʨʦʤ (-ʧʦʢʨʳʚʘʶʱʝʡ ʧʦʜʛʨʫʧʧʦʡ). 

ʆʧʨʝʜʝʣʝʥʠʝ 2.4. ʇʫʩʪʴ  ï ʥʝʧʫʩʪʦʡ ʢʣʘʩʩ ʛʨʫʧʧ. ʅʦʨʤʘʣʴʥʘʷ ʧʦʜʛʨʫʧʧʘ K 

ʛʨʫʧʧʳ G ʥʘʟʳʚʘʝʪʩʷ -ʢʦʨʘʜʠʢʘʣʴʥʦʡ, ʝʩʣʠ G/K Í  ʠ ʠʟ G/N Í , ʛʜʝ N Ò K 

ʩʣʝʜʫʝʪ, ʯʪʦ N = K (ʩʤ., ʥʘʧʨʠʤʝʨ, ʧ. 1.2.8 ʨʘʙʦʪʳ45).  

ɿʘʤʝʯʘʥʠʝ 2.2. ɽʩʣʠ ʢʣʘʩʩ  ̫ ʚʣʷʝʪʩʷ ʬʦʨʤʘʮʠʝʡ, ʪʦ -ʢʦʨʘʜʠʢʘʣʴʥʘʷ 

ʥʦʨʤʘʣʴʥʘʷ ʧʦʜʛʨʫʧʧʘ ʚ ʛʨʫʧʧʝ G ʝʜʠʥʩʪʚʝʥʥʘ, ʦʙʦʟʥʘʯʘʝʪʩʷ ʯʝʨʝʟ  ʠ ʥʘʟʳʚʘʝʪʩʷ 

-ʢʦʨʘʜʠʢʘʣʦʤ ʛʨʫʧʧʳ G (ʩʤ., ʥʘʧʨʠʤʝʨ, Ä 1 ʢʥʠʛʠ46). 

ʇʨʠʚʝʜʝʤ ʠʟʚʝʩʪʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʟ ʪʝʦʨʠʠ ʢʦʥʝʯʥʳʭ ʛʨʫʧʧ ʠ ʪʝʦʨʠʠ ʢʣʘʩʩʦʚ 

ʢʦʥʝʯʥʳʭ ʛʨʫʧʧ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʠ ʜʦʢʘʟʘʪʝʣʴʩʪʚʝ ʧʦʣʫʯʝʥʥʳʭ ʫʪʚʝʨʞʜʝʥʠʡ. 

ʃʝʤʤʘ 2.147. ɽʩʣʠ M <Ŀ G ʠ N ï ʥʝʝʜʠʥʠʯʥʘʷ ʥʦʨʤʘʣʴʥʘʷ ʧʦʜʛʨʫʧʧʘ ʛʨʫʧʧʳ G 

ʪʘʢʘʷ, ʯʪʦ MžN = 1, ʪʦ NÖG. 

 
43 ʄʦʥʘʭʦʚ ɺ.ʉ. ɺʚʝʜʝʥʠʝ ʚ ʪʝʦʨʠʶ ʢʦʥʝʯʥʳʭ ʛʨʫʧʧ ʠ ʠʭ ʢʣʘʩʩʦʚ. ʄʠʥʩʢ: ɺʳʰ. ʰʢ., 2006. 
44 ɺʝʜʝʨʥʠʢʦʚ ɺ.ɸ., ʉʦʨʦʢʠʥʘ ʄ.ʄ. F -ʧʨʦʝʢʪʦʨʳ ʠ F -ʧʦʢʨʳʚʘʶʱʠʝ ʧʦʜʛʨʫʧʧʳ ʢʦʥʝʯʥʳʭ 

ʛʨʫʧʧ // ʉʠʙʠʨʩʢʠʡ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʞʫʨʥʘʣ, 2016. ʊ. 57, ˉ 6. ʉ. 1224ī1239. 
45 ʂʘʤʦʨʥʠʢʦʚ ʉ.ʌ., ʉʝʣʴʢʠʥ ʄ.ɺ. ʇʦʜʛʨʫʧʧʦʚʳʝ ʬʫʥʢʪʦʨʳ ʠ ʢʣʘʩʩʳ ʢʦʥʝʯʥʳʭ ʛʨʫʧʧ. ʄʠʥʩʢ: 

ɹʝʣʘʨʫʩʢʘʷ ʥʘʚʫʢʘ, 2003. 
46 ʐʝʤʝʪʢʦʚ ʃ.ɸ. ʌʦʨʤʘʮʠʠ ʢʦʥʝʯʥʳʭ ʛʨʫʧʧ. ʄ.: ʅʘʫʢʘ, 1978. 
47 ʄʦʥʘʭʦʚ ɺ.ʉ. ɺʚʝʜʝʥʠʝ ʚ ʪʝʦʨʠʶ ʢʦʥʝʯʥʳʭ ʛʨʫʧʧ ʠ ʠʭ ʢʣʘʩʩʦʚ. ʄʠʥʩʢ: ɺʳʰ. ʰʢ., 2006, 

ʃʝʤʤʘ 4.39. 
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ʃʝʤʤʘ 2.248. ʇʫʩʪʴ ɸ-ʦʧʝʨʘʪʦʨʥʘʷ ʛʨʫʧʧʘ G ʦʙʣʘʜʘʝʪ ɸ-ʢʦʤʧʦʟʠʮʠʦʥʥʳʤ 

(ʢʦʥʝʯʥʳʤ) ʨʷʜʦʤ ʠ G ʠʤʝʝʪ ʥʦʨʤʘʣʴʥʳʝ ɸ-ʜʦʧʫʩʪʠʤʳʝ ʧʦʜʛʨʫʧʧʳ N1, N2, é, Nr. 

ʊʦʛʜʘ ʢʘʞʜʳʡ ɸ-ʢʦʤʧʦʟʠʮʠʦʥʥʳʡ ʬʘʢʪʦʨ ʛʨʫʧʧʳ G/
1,i r=
Ni ɸ-ʠʟʦʤʦʨʬʝʥ 

ʥʝʢʦʪʦʨʦʤʫ ɸ-ʢʦʤʧʦʟʠʮʠʦʥʥʦʤʫ ʬʘʢʪʦʨʫ ʭʦʪʷ ʙʳ ʦʜʥʦʡ ʠʟ ʛʨʫʧʧ G/Ni, i = 1,r. 

ʃʝʤʤʘ 2.349. ʇʫʩʪʴ NÖG. ɽʩʣʠ K G ʠ N Ì/ K, ʪʦ  NK/KÖG/K. 

ʃʝʤʤʘ 2.450. ʇʫʩʪʴ F  ï ʥʝʧʫʩʪʘʷ ʬʦʨʤʘʮʠʷ, K G. ʊʦʛʜʘ (G/K) F =GF K/K. 

ʊʝʦʨʝʤʘ 2.151. ʇʫʩʪʴ F ï ʥʝʧʫʩʪʘʷ ʬʦʨʤʘʮʠʷ, ɤ ï ʥʝʢʦʪʦʨʦʝ ʤʥʦʞʝʩʪʚʦ 

ʧʨʦʩʪʳʭ ʯʠʩʝʣ. ʉʣʝʜʫʶʱʠʝ ʫʪʚʝʨʞʜʝʥʠʷ ʵʢʚʠʚʘʣʝʥʪʥʳ: 

1) ʬʦʨʤʘʮʠʷ F  ̫ ʚʣʷʝʪʩʷ 
wN -ʥʘʩʳʱʝʥʥʦʡ; 

2) ʬʦʨʤʘʮʠʷ F ɤ-ʨʘʟʨʝʰʠʤʦ ʥʘʩʳʱʝʥʥʘ. 

ʊʝʦʨʝʤʘ 2.252. ʇʫʩʪʴ Ý ï ʥʝʧʫʩʪʦʡ ʢʣʘʩʩ ʧʨʦʩʪʳʭ ʛʨʫʧʧ. ʌʦʨʤʘʮʠʷ F 

ʷʚʣʷʝʪʩʷ Ý-ʨʘʩʩʣʦʝʥʥʦʡ ʩ rn-ʥʘʧʨʘʚʣʝʥʠʝʤ ű ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ F 

ʷʚʣʷʝʪʩʷ (Zp) -ʨʘʩʩʣʦʝʥʥʦʡ ʬʦʨʤʘʮʠʝʡ ʩ ʥʘʧʨʘʚʣʝʥʠʝʤ ű ʜʣʷ ʣʶʙʦʛʦ Zp Í ÝžK(F). 

ʊʝʦʨʝʤʘ 2.353. ʇʫʩʪʴ f-ʢʦʨʘʜʠʢʘʣ ʛʨʫʧʧʳ G p-ʨʘʟʨʝʰʠʤ, f ï p-ʦʜʥʦʨʦʜʥʳʡ 

ʵʢʨʘʥ, M ʠ H ï f-ʘʙʥʦʨʤʘʣʴʥʳʝ ʤʘʢʩʠʤʘʣʴʥʳʝ ʧʦʜʛʨʫʧʧʳ ʛʨʫʧʧʳ G. ɽʩʣʠ 

CoreG(M)žGf = CoreG(H)žGf ʠ p ʜʝʣʠʪ (|G:M|, |G:H|), ʪʦ M ʠ H ʩʦʧʨʷʞʝʥʳ ʤʝʞʜʫ 

ʩʦʙʦʡ ʚ G. 

 

Ý-ʧʨʠʤʠʪʠʚʥʳʝ ʛʨʫʧʧʳ 

ʆʧʨʝʜʝʣʝʥʠʝ 3.1. ɻʨʫʧʧʫ G ʥʘʟʦʚʝʤ Ý-ʧʨʠʤʠʪʠʚʥʦʡ, ʝʩʣʠ ʚ G ʩʫʱʝʩʪʚʫʝʪ 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʦʜʛʨʫʧʧʘ M ʪʘʢʘʷ, ʯʪʦ CoreG(M)žOÝ(G) = 1, ʘ M ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ Ý-

ʧʨʠʤʠʪʠʚʘʪʦʨʦʤ ʛʨʫʧʧʳ G. 

ɿʘʤʝʯʘʥʠʝ 3.1. ɽʩʣʠ K(G) Ì Ý, ʪʦ Ý-ʧʨʠʤʠʪʠʚʥʘʷ ʛʨʫʧʧʘ G ʩʪʘʥʦʚʠʪʩʷ 

ʧʨʠʤʠʪʠʚʥʦʡ ʛʨʫʧʧʦʡ, ʘ M ï ʝʝ ʧʨʠʤʠʪʠʚʘʪʦʨʦʤ54. ʉʯʠʪʘʝʤ, ʯʪʦ ʚ ʝʜʠʥʠʯʥʦʡ ʛʨʫʧʧʝ 

ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʦʜʛʨʫʧʧʳ. ʇʦʵʪʦʤʫ ʝʜʠʥʠʯʥʘʷ ʛʨʫʧʧʘ ʥʝ ʷʚʣʷʝʪʩʷ Ý-

ʧʨʠʤʠʪʠʚʥʦʡ.  

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ ʩʣʝʜʫʶʱʝʡ ʣʝʤʤʳ ʘʥʘʣʦʛʠʯʥʦ ʜʦʢʘʟʘʪʝʣʴʩʪʚʫ ʣʝʤʤʳ 2.3 ʠʟ 

 
48 ɺʝʜʝʨʥʠʢʦʚ ɺ.ɸ. ʕʣʝʤʝʥʪʳ ʪʝʦʨʠʠ ʢʣʘʩʩʦʚ ʛʨʫʧʧ. ʉʤʦʣʝʥʩʢ: ʉɻʇʀ, 1988, ʃʝʤʤʘ 3.7 ʛʣʘʚʳ 

2. 
49 ʄʦʥʘʭʦʚ ɺ.ʉ. ɺʚʝʜʝʥʠʝ ʚ ʪʝʦʨʠʶ ʢʦʥʝʯʥʳʭ ʛʨʫʧʧ ʠ ʠʭ ʢʣʘʩʩʦʚ. ʄʠʥʩʢ: ɺʳʰ. ʰʢ., 2006, 

ʃʝʤʤʘ 2.36 (3). 
50 ʐʝʤʝʪʢʦʚ ʃ.ɸ. ʌʦʨʤʘʮʠʠ ʢʦʥʝʯʥʳʭ ʛʨʫʧʧ. ʄ.: ʅʘʫʢʘ, 1978, ʃʝʤʤʘ 1.2 (1). 
51 ʐʝʤʝʪʢʦʚ ʃ.ɸ. ʃʦʢʘʣʴʥʳʝ ʟʘʜʘʥʠʷ ʬʦʨʤʘʮʠʡ ʢʦʥʝʯʥʳʭ ʛʨʫʧʧ // ʌʫʥʜʘʤʝʥʪʘʣʴʥʘʷ ʠ ʧʨʠ-

ʢʣʘʜʥʘʷ ʤʘʪʝʤʘʪʠʢʘ, 2010. ʊ. 16, ˉ 8. ʉ. 229ī244, ʊʝʦʨʝʤʘ 4.5. 
52 ɺʝʜʝʨʥʠʢʦʚ ɺ.ɸ., ʉʦʨʦʢʠʥʘ ʄ.ʄ. Ý-ʨʘʩʩʣʦʝʥʥʳʝ ʬʦʨʤʘʮʠʠ ʠ ʢʣʘʩʩʳ ʌʠʪʪʠʥʛʘ ʢʦʥʝʯʥʳʭ 

ʛʨʫʧʧ // ɼʠʩʢʨʝʪʥʘʷ ʤʘʪʝʤʘʪʠʢʘ, 2001. ʊ. 13, ˉ 3. ʉ. 125ī144, ʊʝʦʨʝʤʘ 6. 
53 ʐʝʤʝʪʢʦʚ ʃ.ɸ. ʌʦʨʤʘʮʠʠ ʢʦʥʝʯʥʳʭ ʛʨʫʧʧ. ʄ.: ʅʘʫʢʘ, 1978, ʊʝʦʨʝʤʘ 8.5. 
54 ʄʦʥʘʭʦʚ ɺ.ʉ. ɺʚʝʜʝʥʠʝ ʚ ʪʝʦʨʠʶ ʢʦʥʝʯʥʳʭ ʛʨʫʧʧ ʠ ʠʭ ʢʣʘʩʩʦʚ. ʄʠʥʩʢ: ɺʳʰ. ʰʢ., 2006, 

ʧʫʥʢʪ 4.6. 
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ʨʘʙʦʪʳ55. 

ʃʝʤʤʘ 3.1. ʇʫʩʪʴ G ï Ý-ʧʨʠʤʠʪʠʚʥʘʷ ʛʨʫʧʧʘ c Ý-ʧʨʠʤʠʪʠʚʘʪʦʨʦʤ M ʠ F := 

F(G) ï ʧʦʜʛʨʫʧʧʘ ʌʠʪʪʠʥʛʘ ʛʨʫʧʧʳ G. ʊʦʛʜʘ ʣʠʙʦ F ï Ýᾳ-ʛʨʫʧʧʘ, ʣʠʙʦ F = FpĬQ, ʛʜʝ  

Zp Í Ý, Q ï Ý'-ʛʨʫʧʧʘ, Fp ̫ ʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʦʡ ʤʠʥʠʤʘʣʴʥʦʡ ʥʦʨʤʘʣʴʥʦʡ Ý-

ʧʦʜʛʨʫʧʧʦʡ ʛʨʫʧʧʳ G ʠ G = [Fp]M. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʇʦ ʦʧʨʝʜʝʣʝʥʠʶ 3.1 CoreG(M)žOÝ(G) = 1. ʇʫʩʪʴ F ʥʝ 

ʷʚʣʷʝʪʩʷ Ýᾳ-ʛʨʫʧʧʦʡ. ʊʦʛʜʘ ʩʫʱʝʩʪʚʫʝʪ ʧʨʦʩʪʘʷ ʛʨʫʧʧʘ A Í K(F)žÝ. ʊʘʢ ʢʘʢ F 

ʥʠʣʴʧʦʪʝʥʪʥʘ, ʪʦ A @ Zp ʜʣʷ ʥʝʢʦʪʦʨʦʛʦ ʧʨʦʩʪʦʛʦ ʯʠʩʣʘ p. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ Fp Ì OÝ(F) 

ʠ ʧʦʵʪʦʤʫ T := OÝ(F) Í 1. ɼʦʧʫʩʪʠʤ, ʯʪʦ T Ì M. ʇʦʩʢʦʣʴʢʫ ʧʦʜʛʨʫʧʧʘ T ̫ ʚʣʷʝʪʩʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʦʡ ʚ F ʠ F G, ʪʦ T G ʠ, ʟʥʘʯʠʪ, T Ì CoreG(M). ʊʘʢ ʢʘʢ T  Ì OÝ(G), 

ʪʦ  

T Ì CoreG(M)žOÝ(G) = 1,  

ʯʪʦ, ʚʚʠʜʫ T Í 1, ʥʝʚʦʟʤʦʞʥʦ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, T Ì/ M ʠ ʧʦʵʪʦʤʫ G = MT.  

ʇʫʩʪʴ K := MžT. ʊʦʛʜʘ K M ʠ M Ì NG(K). ʊʘʢ ʢʘʢ T ï ʥʠʣʴʧʦʪʝʥʪʥʘʷ ʛʨʫʧʧʘ, 

ʪʦ K Ë NT(K) ʠ, ʟʥʘʯʠʪ, M Ë NG(K). ʉʣʝʜʦʚʘʪʝʣʴʥʦ, K G. ʊʦʛʜʘ K Ì CoreG(M)žOÝ(G) 

ʠ ʧʦʵʪʦʤʫ K = 1. ʇʦʩʢʦʣʴʢʫ G = MT ʠ MžT = 1, ʪʦ G = [T]M ʠ ʧʦ ʣʝʤʤʝ 2.1 T ̫ʚʣʷʝʪʩʷ 

ʤʠʥʠʤʘʣʴʥʦʡ ʥʦʨʤʘʣʴʥʦʡ ʧʦʜʛʨʫʧʧʦʡ ʛʨʫʧʧʳ G. ʊʘʢ ʢʘʢ Fp  Ì T, ʪʦ T = Fp, F = FpĬQ, 

ʛʜʝ Q  ï Ýᾳ-ʛʨʫʧʧʘ, ʠ G = [Fp]M.  

ɼʦʧʫʩʪʠʤ, ʯʪʦ ʚ ʛʨʫʧʧʝ G ʩʫʱʝʩʪʚʫʝʪ ʤʠʥʠʤʘʣʴʥʘʷ ʥʦʨʤʘʣʴʥʘʷ Ý-ʧʦʜʛʨʫʧʧʘ 

R, ʦʪʣʠʯʥʘʷ ʦʪ Fp. ʊʦʛʜʘ FpĬR ̫ ʚʣʷʝʪʩʷ ʥʦʨʤʘʣʴʥʦʡ Ý-ʧʦʜʛʨʫʧʧʦʡ ʚ ʛʨʫʧʧʝ G. ʇʫʩʪʴ 

D := MžFpR. ʊʦʛʜʘ D M. ʇʦʢʘʞʝʤ, ʯʪʦ D G. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʪʘʢ ʢʘʢ FpR = FpĬR, 

ʪʦ  

Fp Ì CG(Fp R) Ì CG(D) Ì NG(D). 

ʀʟ M Ì NG(D) ʧʦʣʫʯʘʝʤ G = FpM Ì NG(D). ʇʦʵʪʦʤʫ D G. ʊʦʛʜʘ D FpR ʠ, ʟʥʘʯʠʪ, D 

ʷʚʣʷʝʪʩʷ Ý-ʛʨʫʧʧʦʡ. ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ D Ì OÝ(G)žCoreG(M). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, D = 

1. ʇʦʩʢʦʣʴʢʫ G = MFpR, FpR G ʠ MžFpR = 1, ʪʦ ʧʦ ʣʝʤʤʝ 2.1 FpRÖG. ʕʪʦ ʦʟʥʘʯʘʝʪ, 

ʯʪʦ FpR = Fp ʠ R = Fp. ʇʦʣʫʯʠʣʠ ʧʨʦʪʠʚʦʨʝʯʠʝ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, Fp ̫ ʚʣʷʝʪʩʷ 

ʝʜʠʥʩʪʚʝʥʥʦʡ ʤʠʥʠʤʘʣʴʥʦʡ ʥʦʨʤʘʣʴʥʦʡ Ý-ʧʦʜʛʨʫʧʧʦʡ ʛʨʫʧʧʳ G.  

ʃʝʤʤʘ ʜʦʢʘʟʘʥʘ. 

ʊʝʦʨʝʤʘ 3.1. ʇʫʩʪʴ G ï Ý-ʧʨʠʤʠʪʠʚʥʘʷ ʛʨʫʧʧʘ, M ï ʝʝ Ý-ʧʨʠʤʠʪʠʚʘʪʦʨ ʠ 

OÝ(G)Í1. ʊʦʛʜʘ ʚʳʧʦʣʥʷʝʪʩʷ ʦʜʥʦ ʠʟ ʩʣʝʜʫʶʱʠʭ ʫʪʚʝʨʞʜʝʥʠʡ: 

(1) ʛʨʫʧʧʘ G ʩʦʜʝʨʞʠʪ ʝʜʠʥʩʪʚʝʥʥʫʶ ʤʠʥʠʤʘʣʴʥʫʶ ʥʦʨʤʘʣʴʥʫʶ Ý-ʧʦʜʛʨʫʧʧʫ 

N, CG(N) = NĬCoreG(M) ʠ G = [N]M; 

(2) ʛʨʫʧʧʘ G ʩʦʜʝʨʞʠʪ ʝʜʠʥʩʪʚʝʥʥʫʶ ʤʠʥʠʤʘʣʴʥʫʶ ʥʦʨʤʘʣʴʥʫʶ Ý-ʧʦʜʛʨʫʧʧʫ 

N, CG(N) = CoreG(M) ʠ G = NM; 

(3) ʛʨʫʧʧʘ G ʩʦʜʝʨʞʠʪ ʪʦʯʥʦ ʜʚʝ ʤʠʥʠʤʘʣʴʥʳʝ ʥʦʨʤʘʣʴʥʳʝ Ý-ʧʦʜʛʨʫʧʧʳ N1 

 
55 ɺʝʜʝʨʥʠʢʦʚ ɺ.ɸ., ʉʦʨʦʢʠʥʘ ʄ.ʄ. F -ʧʨʦʝʢʪʦʨʳ ʠ F -ʧʦʢʨʳʚʘʶʱʠʝ ʧʦʜʛʨʫʧʧʳ ʢʦʥʝʯʥʳʭ 

ʛʨʫʧʧ // ʉʠʙʠʨʩʢʠʡ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʞʫʨʥʘʣ, 2016. ʊ. 57, ˉ 6. ʉ. 1224ī1239. 
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ʠ N2, ʧʨʠʯʝʤ G = [N1]M = [N2]M, N1 @ N2 @ N1N2žM, CG(Ni) = N3-iĬ CoreG(M), i = 1,2. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʇʫʩʪʴ R := OÝ(G). ʊʘʢ ʢʘʢ R Í 1, ʪʦ ʚ ʛʨʫʧʧʝ G ʩʫʱʝʩʪʚʫʝʪ 

ʤʠʥʠʤʘʣʴʥʘʷ ʥʦʨʤʘʣʴʥʘʷ ʧʦʜʛʨʫʧʧʘ N, ʩʦʜʝʨʞʘʱʘʷʩʷ ʚ R. ɽʩʣʠ N Ì M, ʪʦ N Ì 

CoreG(M)žOÝ(G) = 1, ʯʪʦ ʥʝʚʦʟʤʦʞʥʦ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, N Ì/
 
M ʠ ʧʦʵʪʦʤʫ G = NM.  

ʇʫʩʪʴ C := CG(N). ʊʦʛʜʘ C G. ʇʦʢʘʞʝʤ, ʯʪʦ CžM = CoreG(M). ɼʝʡʩʪʚʠʪʝʣʴʥʦ, 

ʪʘʢ ʢʘʢ CžM M, ʪʦ M Ì NG(CžM) 
ʠ, ʚʚʠʜʫ N Ì NG(CžM), ʧʦʣʫʯʘʝʤ G = MN Ì 

NG(CžM). ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ CžM G ʠ CžM Ì CoreG(M).  

ʇʨʦʚʝʨʠʤ, ʯʪʦ CoreG(M) Ì CžM. ɽʩʣʠ NžCoreG(M) Í 1, ʪʦ ʠʟ NÖG ʧʦʣʫʯʘʝʤ  

NžCoreG(M) = N ʠ N Ì CoreG(M), ʯʪʦ, ʚʚʠʜʫ N Ì/ M, ʥʝʚʦʟʤʦʞʥʦ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

NžCoreG(M) = 1 ʠ N CoreG(M) = N Ĭ CoreG(M). ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ CoreG(M) Ì CG(N) = 

C. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, CoreG(M) Ì CžM. ʊʝʤ ʩʘʤʳʤ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ CžM = CoreG(M). 

ʇʫʩʪʴ N Ì C. ʊʦʛʜʘ N ï ɻʣʝʤʝʥʪʘʨʥʘʷ ʘʙʝʣʝʚʘ p-ʛʨʫʧʧʘ, ʛʜʝ Zp Í Ý. ʊʘʢ ʢʘʢ N 

Ì F(G), ʪʦ ʧʦ ʣʝʤʤʝ 3.1 N = (F(G))p ï ʝʜʠʥʩʪʚʝʥʥʘʷ ʤʠʥʠʤʘʣʴʥʘʷ ʥʦʨʤʘʣʴʥʘʷ Ý-

ʧʦʜʛʨʫʧʧʘ ʛʨʫʧʧʳ G, G = [N]M ʠ ʧʦ ʤʦʜʫʣʷʨʥʦʤʫ ʪʦʞʜʝʩʪʚʫ 

C = CžNM = N(CžM) = NCoreG(M) = NĬCoreG(M). 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, G ï ʛʨʫʧʧʘ ʪʠʧʘ (1). 

ʇʫʩʪʴ NžC = 1 ʠ C Ì M. ʊʦʛʜʘ N ï ʥʝʘʙʝʣʝʚʘ Ý-ʛʨʫʧʧʘ ʠ CoreG(M) = C. 

ɼʦʧʫʩʪʠʤ, ʯʪʦ ʚ ʛʨʫʧʧʝ G ʩʫʱʝʩʪʚʫʝʪ ʤʠʥʠʤʘʣʴʥʘʷ ʥʦʨʤʘʣʴʥʘʷ Ý-ʧʦʜʛʨʫʧʧʘ L Í N. 

ʊʦʛʜʘ L Ì C = CoreG(M) ʠ L Ì OÝ(G), ʯʪʦ, ʚʚʠʜʫ CoreG(M)žOÝ(G) = 1, ʥʝʚʦʟʤʦʞʥʦ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, N ï ʝʜʠʥʩʪʚʝʥʥʘʷ ʤʠʥʠʤʘʣʴʥʘʷ ʥʦʨʤʘʣʴʥʘʷ Ý-ʧʦʜʛʨʫʧʧʘ ʛʨʫʧʧʳ G 

ʠ G ï ʛʨʫʧʧʘ ʪʠʧʘ (2).  

ʇʫʩʪʴ NžC = 1 ʠ C Ì/M. ʊʦʛʜʘ N ï ʥʝʘʙʝʣʝʚʘ Ý-ʛʨʫʧʧʘ ʠ G = CM. ʇʫʩʪʴ G 

ʩʦʜʝʨʞʠʪ ʜʚʝ ʨʘʟʣʠʯʥʳʝ ʤʠʥʠʤʘʣʴʥʳʝ ʥʦʨʤʘʣʴʥʳʝ Ý-ʧʦʜʛʨʫʧʧʳ N1 ʠ N2. ʊʦʛʜʘ 

ʤʦʞʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ N1 
= N ʠ N2 ï ʥʝʘʙʝʣʝʚʳ ʛʨʫʧʧʳ, ʧʨʠʯʝʤ Ni 

Ì/
 
M, i = 1,2. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, G = M N1 = MN2 ʠ N1žN2 = 1.  

ʇʦʢʘʞʝʤ, ʯʪʦ M žN1 = 1. ʊʘʢ ʢʘʢ M žN1 M, ʪʦ M Ì NG(M žN1).  ʇʦʩʢʦʣʴʢʫ 

N1N2 = N1ĬN2, ʪʦ N2 Ì NG(M žN1). ʊʦʛʜʘ G = MN2 Ì NG(M žN1) ʠ, ʟʥʘʯʠʪ, M žN1 G. 

ɺʚʠʜʫ ʪʦʛʦ, ʯʪʦ N1ÖG, ʣʠʙʦ M žN1 = N1, ʣʠʙʦ M žN1 = 1. ɽʩʣʠ MžN1 = N1, ʪʦ N1 Ì 

M, ʯʪʦ ʥʝʚʦʟʤʦʞʥʦ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, MžN1 = 1. ɸʥʘʣʦʛʠʯʥʦ ʧʦʣʫʯʘʝʤ MžN2 = 1. ʊʦʛʜʘ 

G = [N1]M = [N2]M. ʊʘʢ ʢʘʢ N2 Ì CG(N1) = C, ʪʦ ʧʦ ʤʦʜʫʣʷʨʥʦʤʫ ʪʦʞʜʝʩʪʚʫ C = N2(M 

žC) = N2 Ĭ CoreG(M). ɸʥʘʣʦʛʠʯʥʦ, CG(N2) = N2 Ĭ CoreG(M). ʂʨʦʤʝ ʪʦʛʦ,  

N1 @ N1/N1žN2 @ N1N2/N2 = N2(N1N2žM)/ N2 @ (N1N2žM)/(N1N2žMžN2) @ N1N2žM. 

ɸʥʘʣʦʛʠʯʥʦ, N2 @ N1N2žM. ɼʦʧʫʩʪʠʤ, ʯʪʦ G ʩʦʜʝʨʞʠʪ ʤʠʥʠʤʘʣʴʥʫʶ ʥʦʨʤʘʣʴʥʫʶ Ý-

ʧʦʜʛʨʫʧʧʫ N3, ʦʪʣʠʯʥʫʶ ʦʪ N1 ʠ N2. ʊʦʛʜʘ C = N2 Ĭ CoreG(M)
 
= (N2 Ĭ N3) CoreG(M). ʀʟ  

|C| = |N2|Ŀ|CoreG(M)| = (|N2|Ŀ|N3|Ŀ|CoreG(M)|)/|N2N3žCoreG(M)| 

ʩʣʝʜʫʝʪ, ʯʪʦ |N2N3žCoreG(M)| = |N3|. ʇʫʩʪʴ T := N2N3žCoreG(M). ʊʦʛʜʘ T ï ʥʦʨʤʘʣʴʥʘʷ 

Ý-ʧʦʜʛʨʫʧʧʘ ʛʨʫʧʧʳ G ʧʦʨʷʜʢʘ, ʨʘʚʥʦʛʦ |N3|. ʊʘʢ ʢʘʢ T Ì CoreG(M)žOÝ(G) = 1, ʪʦ N3 

= 1. ʇʦʣʫʯʠʣʠ ʧʨʦʪʠʚʦʨʝʯʠʝ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʛʨʫʧʧʘ G ʩʦʜʝʨʞʠʪ ʪʦʯʥʦ ʜʚʝ 
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ʤʠʥʠʤʘʣʴʥʳʝ ʥʦʨʤʘʣʴʥʳʝ Ý-ʧʦʜʛʨʫʧʧʳ N1 ʠ N2. ʊʝʤ ʩʘʤʳʤ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ G ï 

ʛʨʫʧʧʘ ʪʠʧʘ (3).  

ʊʝʦʨʝʤʘ ʜʦʢʘʟʘʥʘ. 

ʉʣʝʜʩʪʚʠʝ 3.1 (ʈ. ɹʵʨ56). ʇʫʩʪʴ G ï ʧʨʠʤʠʪʠʚʥʘʷ ʛʨʫʧʧʘ, M ï ʝʝ 

ʧʨʠʤʠʪʠʚʘʪʦʨ. ʊʦʛʜʘ ʚʳʧʦʣʥʷʝʪʩʷ ʦʜʥʦ ʠʟ ʩʣʝʜʫʶʱʠʭ ʫʪʚʝʨʞʜʝʥʠʡ: 

(1) ʛʨʫʧʧʘ G ʩʦʜʝʨʞʠʪ ʝʜʠʥʩʪʚʝʥʥʫʶ ʤʠʥʠʤʘʣʴʥʫʶ ʥʦʨʤʘʣʴʥʫʶ ʧʦʜʛʨʫʧʧʫ N, 

CG(N)=N ʠ G = [N]M; 

(2) ʛʨʫʧʧʘ G ʩʦʜʝʨʞʠʪ ʝʜʠʥʩʪʚʝʥʥʫʶ ʤʠʥʠʤʘʣʴʥʫʶ ʥʦʨʤʘʣʴʥʫʶ ʧʦʜʛʨʫʧʧʫ N, 

CG(N)=1 ʠ G = NM; 

(3) ʛʨʫʧʧʘ G ʩʦʜʝʨʞʠʪ ʪʦʯʥʦ ʜʚʝ ʤʠʥʠʤʘʣʴʥʳʝ ʥʦʨʤʘʣʴʥʳʝ ʧʦʜʛʨʫʧʧʳ N1 ʠ 

N2, ʧʨʠʯʝʤ G = [N1]M = [N2]M, N1 @ N2 @ N1N2žM, CG(Ni) = N3-i, i = 1,2. 

 

Ý-ʥʘʩʳʱʝʥʥʳʝ ʠ Ý-ʧʨʠʤʠʪʠʚʥʦ ʟʘʤʢʥʫʪʳʝ ʢʣʘʩʩʳ ʛʨʫʧʧ 

ʆʧʨʝʜʝʣʝʥʠʝ 4.1. ʇʫʩʪʴ  ʠ  ï ʥʝʧʫʩʪʳʝ ʢʣʘʩʩʳ ʛʨʫʧʧ,  Ì .  

(1) ʂʣʘʩʩ  ʥʘʟʦʚʝʤ Ý-ʥʘʩʳʱʝʥʥʳʤ ʢʣʘʩʩʦʤ ʚ , ʝʩʣʠ ʜʣʷ ʣʶʙʦʡ ʛʨʫʧʧʳ G 

Í  ʠ ʣ ʙʁʦʡ N G ʪʘʢʦʡ, ʯʪʦ N Ò ʌ(G)žOÝ(G), ʠʟ G/N Í  ʩʣʝʜʫʝʪ, ʯʪʦ G Í . 

(2) ʂʣʘʩʩ  ʥʘʟʦʚʝʤ -ʥʘʩʳʱʝʥʥʳʤ ʢʣʘʩʩʦʤ ʚ X, ʝʩʣʠ ʜʣʷ ʣʶʙʦʡ ʛʨʫʧʧʳ 

G Í  ʠ ʣʶʙʦʡ N G ʪʘʢʦʡ, ʯʪʦ N Ò ʌ(OÝ(G)), ʠʟ G/N Í  ʩʣʝʜʫʝʪ, ʯʪʦ G Í . 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ ʩʣʝʜʫʶʱʝʡ ʣʝʤʤʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ 

ʧʨʦʚʝʨʢʦʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʧʨʝʜʝʣʝʥʠʡ. 

ʃʝʤʤʘ 4.1. ʇʫʩʪʴ  ï ʥʝʧʫʩʪʦʡ ʢʣʘʩʩ ʛʨʫʧʧ. ʊʦʛʜʘ ʩʧʨʘʚʝʜʣʠʚʳ ʩʣʝʜʫʶʱʠʝ 

ʫʪʚʝʨʞʜʝʥʠʷ: 

(1) ɺʩʷʢʠʡ ʥʘʩʳʱʝʥʥʳʡ ʢʣʘʩʩ ʚ  ̫ʚʣʷʝʪʩʷ Ý-ʥʘʩʳʱʝʥʥʳʤ ʚ ; 

(2) ɺʩʷʢʠʡ Ý-ʥʘʩʳʱʝʥʥʳʡ ʢʣʘʩʩ ʚ  ̫ʚʣʷʝʪʩʷ -ʥʘʩʳʱʝʥʥʳʤ ʚ ; 

(3) ɽʩʣʠ  ï -ʥʘʩʳʱʝʥʥʳʡ ʢʣʘʩʩ ʚ  ʠ K(F) Ì  Ý+, ʪʦ  ̫ ʚʣʷʝʪʩʷ 

ʥʘʩʳʱʝʥʥʳʤ ʢʣʘʩʩʦʤ ʚ ; 

(4) ʇʫʩʪʴ (́Ý+) = ɤ. ʂʣʘʩʩ  ̫ ʚʣʷʝʪʩʷ ɤ-ʥʘʩʳʱʝʥʥʳʤ ʚ  ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ 

ʪʦʛʜʘ, ʢʦʛʜʘ  ï Ý-ʥʘʩrɦ ʝʥʥʳʡ ʢʣʘʩʩ ʚ . 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. (1) ʇʫʩʪʴ F ï ʥʘʩʳʱʝʥʥʳʡ ʢʣʘʩʩ ʚ X. ʇʦʢʘʞʝʤ, ʯʪʦ F 

ʷʚʣʷʝʪʩʷ Ý-ʥʘʩʳʱʝʥʥʳʤ ʚ X. ʇʫʩʪʴ GÍX, N G, N Ò ʌ(G)žOÝ(G) ʠ G/N ÍF. ʊʘʢ 

ʢʘʢ N Ò ʌ(G), ʪʦ ʚ ʩʠʣʫ ʥʘʩʳʱʝʥʥʦʩʪʠ ʢʣʘʩʩʘ F ʚ X ʧʦʣʫʯʘʝʤ, ʯʪʦ G ÍF. ʕʪʦ 

ʦʟʥʘʯʘʝʪ, ʯʪʦ ʢʣʘʩʩ F  ̫ ʚʣʷʝʪʩʷ Ý-ʥʘʩʳʱʝʥʥʳʤ ʚ X. 

(2) ʇʫʩʪʴ F ï Ý-ʥʘʩʳʱʝʥʥʳʡ ʢʣʘʩʩ ʚ X. ʇʦʢʘʞʝʤ, ʯʪʦ ʢʣʘʩʩ F  ̫ʚʣʷʝʪʩʷ 
WN

 
56 Baer R. Classes of finite groups and their properties // Illinois J. Math., 1957. V. 1. P. 115ī187. 
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-ʥʘʩʳʱʝʥʥʳʤ ʢʣʘʩʩʦʤ ʚ X. ʇʫʩʪʴ G ÍX, N G, N Ò ʌ(OÝ(G)) ʠ G/N ÍF. ʊʘʢ ʢʘʢ 

ʌ(OÝ(G)) Ì ʌ(G)žOÝ(G), ʪʦ, ʚʚʠʜʫ Ý-ʥʘʩʳʱʝʥʥʦʩʪʠ ʢʣʘʩʩʘ F ʚ ,X  ʧʦʣʫʯʘʝʤ, ʯʪʦ 

G ÍF. ʊʝʤ ʩʘʤʳʤ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ F ï 
WN -ʥʘʩʳʱʝʥʥʳʡ ʢʣʘʩʩ ʚ X. 

(3) ʇʫʩʪʴ F ï 
WN -ʥʘʩʳʱʝʥʥʳʡ ʢʣʘʩʩ ʚ X ʠ K(F) Ì Ý+. ʇʦʢʘʞʝʤ, ʯʪʦ F 

ʷʚʣʷʝʪʩʷ ʥʘʩʳʱʝʥʥʳʤ ʢʣʘʩʩʦʤ ʚ X. ʇʫʩʪʴ G ÍX, N G, N Ò ʌ(G) ʠ G/N ÍF. ʊʘʢ 

ʢʘʢ K(G/N) Ì Ý+, ́(G/N) = ́(G) ʠ N ʥʠʣʴʧʦʪʝʥʪʥʘ, ʪʦ K(N) Ì Ý+ ʠ ʧʦʵʪʦʤʫ K(G) Ì Ý+. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, OÝ(G) = G ʠ, ʟʥʘʯʠʪ, ʌ(OÝ(G)) = ʌ(G). ʊʦʛʜʘ, ʚ ʩʠʣʫ 
WN -

ʥʘʩʳʱʝʥʥʦʩʪʠ ʢʣʘʩʩʘ F ʚ X, ʩʧʨʘʚʝʜʣʠʚʦ G ÍF. ʊʝʤ ʩʘʤʳʤ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ F ï 

ʥʘʩʳʱʝʥʥʳʡ ʢʣʘʩʩ ʚ X.  

(4) ʅʝʦʙʭʦʜʠʤʦʩʪʴ. ʇʫʩʪʴ F ï ɤ-ʥʘʩʳʱʝʥʥʳʡ ʢʣʘʩʩ ʚ X, GÍX,  

NÒʌ(G)žOÝ(G) ʠ G/N ÍF. ʊʦʛʜʘ N Ò F(OÝ(G)). ʊʘʢ ʢʘʢ K(F(OÝ(G))) Ì Až Ý = Ý+ ʠ 

(́Ý+) = ɤ, ʪʦ ́(N) Ì ɤ ʠ, ʟʥʘʯʠʪ, N Ò ʌ(G)žOɤ(G). ɺ ʩʠʣʫ ɤ-ʥʘʩʳʱʝʥʥʦʩʪʠ ʢʣʘʩʩʘ F 

ʚ X ʧʦʣʫʯʘʝʤ, ʯʪʦ G ÍF. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, F ï Ý-ʥʘʩʳʱʝʥʥʳʡ ʢʣʘʩʩ ʚ X. 

ɼʦʩʪʘʪʦʯʥʦʩʪʴ. ʇʫʩʪʴ F ï Ý-ʥʘʩrʱʝʥʥʳʡ ʢʣʘʩʩ ʚ X. ʇʦʢʘʞʝʤ, ʯʪʦ F 

ʷʚʣʷʝʪʩʷ ɤ-ʥʘʩʳʱʝʥʥʳʤ ʚ X. ʇʫʩʪʴ G ÍX, N Ò ʌ(G)žOɤ(G) ʠ G/N ÍF. ʊʘʢ ʢʘʢ N 

ʷʚʣʷʝʪʩʷ ʥʠʣʴʧʦʪʝʥʪʥʦʡ ɤ-ʛʨʫʧʧʦʡ ʠ (́Ý+) = ɤ, ʪʦ N ̫ ʚʣʷʝʪʩʷ Ý+-ʛʨʫʧʧʦʡ ʠ, ʟʥʘʯʠʪ, 

NÒʌ(G)žOÝ(G). ɺ ʩʠʣʫ Ý-ʥʘʩʳʱʝʥʥʦʩʪʠ ʢʣʘʩʩʘ F ʚ X ʧʦʣʫʯʘʝʤ, ʯʪʦ G ÍF. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, F ï ɤ-ʥʘʩʳʱʝʥʥʳʡ ʢʣʘʩʩ ʚ X.  

ʃʝʤʤʘ ʜʦʢʘʟʘʥʘ. 

ʉʣʝʜʩʪʚʠʝ 4.1. ʇʫʩʪʴ  ʠ  ï ʥʝʧʫʩʪʳʝ ʢʣʘʩʩʳ ʛʨʫʧʧ,  Ì  ʠ K(F) Ì Ý
+. 

ʊʦʛʜʘ ʩʣʝʜʫʶʱʠʝ ʫʪʚʝʨʞʜʝʥʠʷ ʵʢʚʠʚʘʣʝʥʪʥʳ: 

(1)  ï ʥʘʩʳʱʝʥʥʳʡ ʢʣʘʩʩ ʚ ; 

(2)  ï Ý-ʥʘʩʳʱʝʥʥʳʡ ʢʣʘʩʩ ʚ ; 

(3)  ï -ʥʘʩʳʱʝʥʥʳʡ ʢʣʘʩʩ ʚ . 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. 

(1) Ý (2) ï ʧʦ ʣʝʤʤʝ 4.1 (1). 

(2) Ý (3) ï ʧʦ ʣʝʤʤʝ 4.1 (2). 

(3) Ý (1) ï ʧʦ ʣʝʤʤʝ 4.1 (3). 

ʉʣʝʜʩʪʚʠʝ ʜʦʢʘʟʘʥʦ. 

ʃʝʤʤʘ 4.2. ʉʧʨʘʚʝʜʣʠʚʳ ʩʣʝʜʫʶʱʠʝ ʫʪʚʝʨʞʜʝʥʠʷ: 

(1) ɽʩʣʠ  ï -ʥʘʩʳʱʝʥʥʘʷ ʬʦʨʤʘʮʠʷ ʠ (́Ý+) = ɤ, ʪʦ  ̫ ʚʣʷʝʪʩʷ -

ʥʘʩʳʱʝʥʥʦʡ ʬʦʨʤʘʮʠʝʡ; 

(2) ʇʫʩʪʴ Ý = Ý+. ʌʦʨʤʘʮʠʷ  ̫ ʚʣʷʝʪʩʷ -ʥʘʩʳʱʝʥʥʦʡ ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ 

ʪʦʛʜʘ, ʢʦʛʜʘ  ï Ý-ʢʦʤʧʦʟʠʮʠʦʥʥʘʷ ʬʦʨʤʘʮʠʷ. 
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ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. (1) ʇʫʩʪʴ  ï -ʥʘʩʳʱʝʥʥʘʷ ʬʦʨʤʘʮʠʷ, (́Ý+) = ɤ, p Í ɤ ʠ 

G/ʌ(Op(G))
 
Í . ʇʨʦʚʝʨʠʤ, ʯʪʦ G Í . ʇʦʩʢʦʣʴʢʫ ɤ = ́(Ý+), ʪʦ Zp Í Ý ʠ, ʟʥʘʯʠʪ, 

Op(G) Ò OÝ(G). ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʌ(Op(G)) Ì ʌ(OÝ(G)). ʊʘʢ ʢʘʢ  ï ʬʦʨʤʘʮʠʷ, ʪʦ ʠʟ 

G/ʌ(Op(G)) Í  ʩʣʝʜʫʝʪ, ʯʪʦ G/ʌ(OÝ(G)) Í . ʊʦʛʜʘ, ʚ ʩʠʣʫ -ʥʘʩʳʱʝʥʥʦʩʪʠ 

ʬʦʨʤʘʮʠʠ , ʩʧʨʘʚʝʜʣʠʚʦ G Í . ʊʝʤ ʩʘʤʳʤ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ  ï -ʥʘʩrʱʝʥʥʘʷ 

ʬʦʨʤʘʮʠʷ. 

(2) ʇʫʩʪʴ ɤ := ́(Ý
+).  

1. ʅʝʦʙʭʦʜʠʤʦʩʪʴ. ʀʟ ʧʫʥʢʪʘ (1) ʜʘʥʥʦʡ ʣʝʤʤʳ ʩʣʝʜʫʝʪ, ʯʪʦ ʬʦʨʤʘʮʠʷ  

ʷʚʣʷʝʪʩʷ -ʥʘʩʳʱʝʥʥʦʡ. ʊʘʢ ʢʘʢ Ý = Ý+ ʠ ́(Ý+) = ɤ, ʪʦ ʧʦ ʪʝʦʨʝʤʝ 2.1 ʬʦʨʤʘʮʠʷ 

 ̫ʚʣʷʝʪʩʷ Ý-ʢʦʤʧʦʟʠʮʠʦʥʥʦʡ. 

2. ɼʦʩʪʘʪʦʯʥʦʩʪʴ. ʇʫʩʪʴ  ï Ý-ʢʦʤʧʦʟʠʮʠʦʥʥʘʷ ʬʦʨʤʘʮʠʷ. ʇʦʢʘʞʝʤ, 

ʯʪʦ  ̫ ʚʣʷʝʪʩʷ -ʥʘʩʳʱʝʥʥʦʡ ʬʦʨʤʘʮʠʝʡ. ʇʫʩʪʴ H ï ʛʨʫʧʧʘ, L H, L Ò ʌ(OÝ(H)) 

ʠ H/L Í . ʇʨʦʚʝʨʠʤ, ʯʪʦ H Í . ʊʘʢ ʢʘʢ Ý = Ý+ ʠ ́(Ý+) = ɤ, ʪʦ OÝ(H) ï ʨʘʟʨʝʰʠʤʘʷ 

ɤ-ʛʨʫʧʧʘ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, OÝ(H) ɤ-ʨʘʟʨʝʰʠʤʘ. ʊʦʛʜʘ OÝ(H) Ì H
wS
 ʠ, ʟʥʘʯʠʪ, 

ʌ(OÝ(H)) Ì ʌ(HwS). ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ L Ò ʌ(HwS). ʉʦʛʣʘʩʥʦ ʪʝʦʨʝʤʝ 2.1, 

ʬʦʨʤʘʮʠʷ  ̫ ʚʣʷʝʪʩʷ ɤ-ʨʘʟʨʝʰʠʤʦ ʥʘʩʳʱʝʥʥʦʡ ʠ ʧʦʵʪʦʤʫ H Í . ʊʝʤ ʩʘʤʳʤ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ  ï -ʥʘʩʳʱʝʥʥʘʷ ʬʦʨʤʘʮʠʷ.  

ʃʝʤʤʘ ʜʦʢʘʟʘʥʘ. 

ʆʧʨʝʜʝʣʝʥʠʝ 4.2. ʇʫʩʪʴ  ʠ  ï ʥʝʧʫʩʪʳʝ ʢʣʘʩʩʳ ʛʨʫʧʧ,  Ì . ʂʣʘʩʩ  

ʥʘʟʦʚʝʤ Ý-ʧʨʠʤʠʪʠʚʥʦ ʟʘʤʢʥʫʪʳʤ ʚ  ʠʣʠ, ʢʦʨʦʪʢʦ, ÝP-ʟʘʤʢʥʫʪʳʤ ʚ ,X  ʝʩʣʠ ʜʣʷ 

ʣʶʙʦʡ ʛʨʫʧʧʳ G Í  ʠʟ G/(CoreG(M)žOÝ(G)) Í  ʜʣʷ ʣʶʙʦʡ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʧʦʜʛʨʫʧʧʳ M ʛʨʫʧʧʳ G ʩʣʝʜʫʝʪ, ʯʪʦ G Í . ÝP-ʟʘʤʢʥʫʪʳʡ ʚ  ʛʦʤʦʤʦʨʬ ʢʦʨʦʪʢʦ 

ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ÝP-ʛʦʤʦʤʦʨʬʦʤ ʚ . ɹʫʜʝʤ ʛʦʚʦʨʠʪʴ, ʯʪʦ  ï ÝP-ʟʘʤʢʥʫʪʳʡ ʢʣʘʩʩ 

ʛʨʫʧʧ (ÝP-ʛʦʤʦʤʦʨʬ), ʝʩʣʠ  ̫ʚʣʷʝʪʩʷ ÝP-ʟʘʤʢʥʫʪʳʤ ʢʣʘʩʩʦʤ (ʛʦʤʦʤʦʨʬʦʤ) ʚ . 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ ʩʣʝʜʫʶʱʠʭ ʜʚʫʭ ʣʝʤʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ 

ʧʨʦʚʝʨʢʦʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʧʨʝʜʝʣʝʥʠʡ. 

ʃʝʤʤʘ 4.3. ʇʫʩʪʴ  ï ʥʝʧʫʩʪʦʡ ʢʣʘʩʩ ʛʨʫʧʧ. ʊʦʛʜʘ ʩʧʨʘʚʝʜʣʠʚʳ ʩʣʝʜʫʶʱʠʝ 

ʫʪʚʝʨʞʜʝʥʠʷ: 

(1) ɺʩʷʢʠʡ P-ʛʦʤʦʤʦʨʬ ʚ  ̫ ʚʣʷʝʪʩʷ ÝP-ʛʦʤʦʤʦʨʬʦʤ ʚ . ɺ ʯʘʩʪʥʦʩʪʠ, 

ʢʘʞʜʳʡ ʢʣʘʩʩ ʐʫʥʢʘ ʷʚʣʷʝʪʩʷ ÝP-ʛʦʤʦʤʦʨʬʦʤ; 

(2) ɽʩʣʠ  ï ÝP-ʟʘʤʢʥʫʪʳʡ ʚ X ʢʣʘʩʩ ʠ Ý+ = K(F), ʪʦ  ̫ ʚʣʷʝʪʩʷ P-

ʟʘʤʢʥʫʪʳʤ ʚ ; 

(3) ɽʩʣʠ  ï ɤP-ʛʦʤʦʤʦʨʬ ʚ  ʠ ́(Ý) Ì ɤ, ʪʦ  ̫ ʚʣʷʝʪʩʷ ÝP-ʛʦʤʦʤʦʨʬʦʤ 
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ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. (1) ʇʫʩʪʴ F ï P-ʛʦʤʦʤʦʨʬ ʚ X. ʇʦʢʘʞʝʤ, ʯʪʦ F  ̫ ʚʣʷʝʪʩʷ 

ÝP-ʟʘʤʢʥʫʪʳʤ ʚ X. ʇʫʩʪʴ G ÍX ʠ G/(CoreG(M)žOÝ(G)) ÍF ʜʣʷ ʣʶʙʦʡ M<ĿG. 

ʇʨʦʚʝʨʠʤ, ʯʪʦ G ÍF. ʊʘʢ ʢʘʢ CoreG(M)žOÝ(G) Ì CoreG(M) ʜʣʷ ʣʶʙʦʡ M<ĿG ʠ F ï 

ʛʦʤʦʤʦʨʬ, ʪʦ G/CoreG(M) Í F ʜʣʷ ʣʶʙʦʡ M<ĿG. ʇʦʩʢʦʣʴʢʫ ʢʣʘʩʩ F  ̫ ʚʣʷʝʪʩʷ P-

ʟʘʤʢʥʫʪʳʤ ʚ X, ʪʦ G ÍF. ʊʝʤ ʩʘʤʳʤ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ F ï ÝP-ʛʦʤʦʤʦʨʬ ʚ X.  

(2) ʇʫʩʪʴ F ï ÝP-ʟʘʤʢʥʫʪʳʡ ʚ X ʢʣʘʩʩ ʠ Ý+ = K(F). ʇʦʢʘʞʝʤ, ʯʪʦ F P-

ʟʘʤʢʥʫʪ ʚ X. ʇʫʩʪʴ G ÍX ʠ G/CoreG(M) ÍF ʜʣʷ ʣʶʙʦʡ M<ĿG. ʇʨʦʚʝʨʠʤ, ʯʪʦ G Í

F. ʊʘʢ ʢʘʢ ʌ(G) = 
M G<Ö
(CoreG(M)), ʪʦ ʧʦ ʣʝʤʤʝ 2.2 ʩʧʨʘʚʝʜʣʠʚʦ  

K(G/ʌ(G)) = K(G/
M G<Ö
(CoreG(M))) Ì 

M G<Ö
K(G/CoreG(M)) Ì K(F) = Ý+. 

ʇʦʩʢʦʣʴʢʫ ʌ(G) ʥʠʣʧɹʦʪʝʥʪʥʘ, ʪʦ K(ʌ(G)) Ì Ý ʠ ʧʦʵʪʦʤʫ K(G) Ì Ý. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, OÝ(G) = G ʠ, ʟʥʘʯʠʪ, G/(CoreG(M)žOÝ(G)) ÍF ʜʣʷ ʣʶʙʦʡ M<ĿG. 

ʊʦʛʜʘ ʚ ʩʠʣʫ ÝP-ʟʘʤʢʥʫʪʦʩʪʠ ʢʣʘʩʩʘ F ʚ X ʩʧʨʘʚʝʜʣʠʚʦ G ÍF. ʊʝʤ ʩʘʤʳʤ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ F ï P-ʟʘʤʢʥʫʪʳʡ ʚ X ʢʣʘʩʩ.  

(3) ʇʫʩʪʴ F ï ɤP-ʛʦʤʦʤʦʨʬ ʚ X ʠ ́(Ý) Ì ɤ. ʇʦʢʘʞʝʤ, ʯʪʦ F  ̫ ʚʣʷʝʪʩʷ ÝP-

ʟʘʤʢʥʫʪʳʤ ʚ X. ʇʫʩʪʴ G ÍX, G/(CoreG(M)žOÝ(G)) ÍF ʜʣʷ ʣʶʙʦʡ M<ĿG. ʇʨʦʚʝʨʠʤ, 

ʯʪʦ GÍF. ʊʘʢ ʢʘʢ (́Ý) Ì ɤ, ʪʦ OÝ(G) Ì Oɤ(G) ʠ, ʟʥʘʯʠʪ,  

CoreG(M)žOÝ(G)  Ì CoreG(M)žOɤ(G)  

ʜʣʷ ʣʶʙʦʡ M<ĿG. ʇʦʩʢʦʣʴʢʫ F ï ʛʦʤʦʤʦʨʬ, ʪʦ G/(CoreG(M)žOɤ(G)) ÍF ʜʣʷ ʣʶʙʦʡ 

ʧʦʜʛʨʫʧʧʳ M<ĿG. ʊʦʛʜʘ, ʚ ʩʠʣʫ ɤP-ʟʘʤʢʥʫʪʦʩʪʠ ʢʣʘʩʩʘ F ʚ X, ʧʦʣʫʯʘʝʤ, ʯʪʦ GÍF

. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʢʣʘʩʩ F  ̫ ʚʣʷʝʪʩʷ ÝP-ʟʘʤʢʥʫʪʳʤ ʚ X. 

ʃʝʤʤʘ ʜʦʢʘʟʘʥʘ. 

ʉʣʝʜʩʪʚʠʝ 4.2. ʇʫʩʪʴ  ʠ  ï ʥʝʧʫʩʪʳʝ ʢʣʘʩʩʳ ʛʨʫʧʧ,  Ì  ʠ Ý
+ = K(F). 

ʊʦʛʜʘ ʩʣʝʜʫʶʱʠʝ ʫʪʚʝʨʞʜʝʥʠʷ ʵʢʚʠʚʘʣʝʥʪʥʳ: 

(1)  ï ÝP-ʛʦʤʦʤʦʨʬ ʚ ; 

(2)  ï P-ʛʦʤʦʤʦʨʬ ʚ . 

ʃʝʤʤʘ 4.4. ʇʫʩʪʴ  ï ʥʝʧʫʩʪʦʡ ʢʣʘʩʩ ʛʨʫʧʧ. ʊʦʛʜʘ ʩʧʨʘʚʝʜʣʠʚʳ ʩʣʝʜʫʶʱʠʝ 

ʫʪʚʝʨʞʜʝʥʠʷ: 

(1) ɺʩʷʢʠʡ ÝP-ʛʦʤʦʤʦʨʬ ʚ  ̫ʚʣʷʝʪʩʷ Ý-ʥʘʩʳʱʝʥʥʳʤ ʚ ; 

(2) ʌʦʨʤʘʮʠʷ  ̫ ʚʣʷʝʪʩ ̫Ý-ʥʘʩʳʝɦʥʥʦʡ ʚ  ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ 

 ̫ʚʣʷʝʪʩʷ ÝP-ʟʘʤʢʥʫʪʦʡ ʚ . 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. (1) ʇʫʩʪʴ F ï ÝP-ʛʦʤʦʤʦʨʬ ʚ X. ʇʦʢʘʞʝʤ, ʯʪʦ F ï Ý-

ʥʘʩʳʱʝʥʥʳʡ ʚ X ʢʣʘʩʩ. ʇʫʩʪʴ G ÍX, N G, N Ò ʌ(G)žOÝ(G) ʠ G/N ÍF. ʇʨʦʚʝʨʠʤ, 

ʯʪʦ G ÍF. ʊʘʢ ʢʘʢ ʢʣʘʩʩ F  ̫ ʚʣʷʝʪʩʷ ʛʦʤʦʤʦʨʬʦʤ, ʪʦ G/(ʌ(G)žOÝ(G)) Í F. 

ʇʦʩʢʦʣʴʢʫ ʜʣʷ ʣʶʙʦʡ M<ĿG ʩʧʨʘʚʝʜʣʠʚʦ ʌ(G)žOÝ(G) Ì CoreG(M)žOÝ(G), ʪʦ 
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G/(CoreG(M)žOÝ(G)) Í F ʜʣʷ ʣʶʙʦʡ M<ĿG. ʊʦʛʜʘ ʚ ʩʠʣʫ ÝP-ʟʘʤʢʥʫʪʦʩʪʠ ʢʣʘʩʩʘ F 

ʚ X ʧʦʣʫʯʘʝʤ, ʯʪʦ G ÍF. ʊʝʤ ʩʘʤʳʤ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ F ï Ý-ʥʘʩʳʱʝʥʥʳʡ ʚ X 

ʢʣʘʩʩ.  

(2) 1. ʅʝʦʙʭʦʜʠʤʦʩʪʴ. ʇʫʩʪʴ F ï Ý-ʥʘʩʳʱʝʥʥʘʷ ʚ X ʬʦʨʤʘʮʠʷ. 

ʇʦʢʘʞʝʤ, ʯʪʦ F ï ÝP-ʟʘʤʢʥʫʪʳʡ ʚ X ʢʣʘʩʩ. ʇʫʩʪʴ G ÍX ʠ ʜʣʷ ʣʶʙʦʡ ʧʦʜʛʨʫʧʧʳ 

M<ĿG ʧʦʣʘʛʘʝʤ G/(CoreG(M)žOÝ(G))ÍF. ʇʨʦʚʝʨʠʤ, ʯʪʦ G ÍF. ʊʘʢ ʢʘʢ F ï 

ʬʦʨʤʘʮʠʷ, ʪʦ  G/(ʌ(G)žOÝ(G)) = / (( ( )) ( ))M G GG Core M O G<Ö W
ÍF. ʆʪʩʶʜʘ ʚ ʩʠʣʫ 

Ý-ʥʘʩʳʱʝʥʥʦʩʪʠ ʢʣʘʩʩʘ F ʧʦʣʫʯʘʝʤ, ʯʪʦ G ÍF. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, F ï ÝP-ʟʘʤʢʥʫʪʳʡ 

ʚ X ʢʣʘʩʩ. 

2. ɼʦʩʪʘʪʦʯʥʦʩʪʴ. ʇʫʩʪʴ F ï ÝP-ʟʘʤʢʥʫʪʘʷ ʚ X ʬʦʨʤʘʮʠʷ. ʊʦʛʜʘ F ï 

ÝP-ʟʘʤʢʥʫʪʳʡ ʚ X ʛʦʤʦʤʦʨʬ ʠ ʧʦ ʧʫʥʢʪʫ (1) ʜʘʥʥʦʡ ʣʝʤʤʳ F ï Ý-ʥʘʩʳʱʝʥʥʳʡ ʚ 

X ʢʣʘʩʩ. 

ʃʝʤʤʘ ʜʦʢʘʟʘʥʘ. 

 

-ʧʨʦʝʢʪʦʨʳ ʛʨʫʧʧ 

ʆʧʨʝʜʝʣʝʥʠʝ 5.1. ʇʫʩʪʴ  ï ʥʝʧʫʩʪʦʡ ʢʣʘʩʩ ʛʨʫʧʧ. ʇʦʜʛʨʫʧʧʫ H ʛʨʫʧʧʳ G 

ʥʘʟʦʚʝʤ -ʧʨʦʝʢʪʦʨʦʤ ʚ G, ʝʩʣʠ ʜʣʷ ʣʶʙʦʡ ʥʦʨʤʘʣʴʥʦʡ Ý-ʧʦʜʛʨʫʧʧʳ N ʛʨʫʧʧʳ G 

ʧʦʜʛʨʫʧʧʘ HN/N ̫ ʚʣʷʝʪʩʷ -ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʦʜʛʨʫʧʧʦʡ ʚ G/N. 

ɿʘʤʝʯʘʥʠʝ 5.1. ɽʩʣʠ Ý = , ʪʦ  =  ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, -ʧʨʦʝʢʪʦʨ ʛʨʫʧʧʳ 

ʩʪʘʥʦʚʠʪʩʷ ʝʝ -ʧʨʦʝʢʪʦʨʦʤ. 

ɿʘʤʝʯʘʥʠʝ 5.2. ɽʩʣʠ (́Ý) Ì ɤ ʠ Ý-ʧʦʜʛʨʫʧʧʘ H ʛʨʫʧʧʳ G ̫ ʚʣʷʝʪʩʷ -

ʧʨʦʝʢʪʦʨʦʤ ʚ G, ʪʦ H ̫ ʚʣʷʝʪʩʷ -ʧʨʦʝʢʪʦʨʦʤ ʚ G. 

ʃʝʤʤʘ 5.1. ʇʫʩʪʴ  ï ʥʝʧʫʩʪʦʡ ʛʦʤʦʤʦʨʬ, N ï ʥʦʨʤʘʣʴʥʘʷ Ý-ʧʦʜʛʨʫʧʧʘ 

ʛʨʫʧʧʳ G. ɽʩʣʠ H/N ï -ʧʨʦʝʢʪʦʨ ʛʨʫʧʧʳ G/N ʠ L ï -ʧʨʦʝʢʪʦʨ ʛʨʫʧʧʳ H, ʪʦ L 

ʷʚʣʷʝʪʩʷ -ʧʨʦʝʢʪʦʨʦʤ ʛʨʫʧʧʳ G. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʇʫʩʪʴ H/N ï -ʧʨʦʝʢʪʦʨ ʛʨʫʧʧʳ G/N ʠ L ï -ʧʨʦʝʢʪʦʨ 

ʛʨʫʧʧʳ H. ʊʘʢ ʢʘʢ N ï ʥʦʨʤʘʣʴʥʘʷ Ý-ʧʦʜʛʨʫʧʧʘ ʛʨʫʧʧʳ H, ʪʦ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ 5.1 

ʧʦʜʛʨʫʧʧʘ LN/N ̫ ʚʣʷʝʪʩʷ -ʤʘʢʩʠʤʘʣʴʥʦʡ ʚ H/N. ʇʦʩʢʦʣʴʢʫ H/N ï -ʧʨʦʝʢʪʦʨ 

ʛʨʫʧʧʳ G/N ʠ N/N ï ʥʦʨʤʘʣʴʥʘʷ Ý-ʧʦʜʛʨʫʧʧʘ ʛʨʫʧʧʳ G/N, ʪʦ, ʚʚʠʜʫ ʦʧʨʝʜʝʣʝʥʠʷ 5.1, 

H/N ï -ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʦʜʛʨʫʧʧʘ ʚ G/N ʠ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ 2.1 H/N Í . ʕʪʦ 

ʦʟʥʘʯʘʝʪ, ʯʪʦ LN/N = H/N ʠ H = LN. ʇʦʩʢʦʣʴʢʫ K(H/N) Ì Ý ʠ K(N) Ì Ý, ʪʦ H ̫ ʚʣʷʝʪʩʷ 

Ý-ʛʨʫʧʧʦʡ. 

ʇʦʢʘʞʝʤ, ʯʪʦ L ̫ ʚʣʷʝʪʩʷ -ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʦʜʛʨʫʧʧʦʡ ʚ G. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, 

ʪʘʢ ʢʘʢ L ï -ʧʨʦʝʢʪʦʨ ʛʨʫʧʧ rH, ʪʦ, ʚʚʠʜʫ ʦʧʨʝʜʝʣʝʥʠʷ 5.1, L Í . ʇʫʩʪʴ L Ò U Ò 

WF

F

WF

WF

I
WF F

WF

F

wF

WF

F

WF WF

WF

WF WF

WF
WF

WF WF

WF

WF WF



ȗȘȘ çșȺȸȾȯȻȻȲȸȷȪȵɆȷȪɉ ȷȪȽȴȪè ȲȻȹȸȵɆȱȽȯȼ Creative Commons Attribution (CC BY 4.0): ȵȲɀȯȷȱȲɈ ȷȪ 

ȸȹȽȫȵȲȴȸȬȪȷȷɅȯ ȶȪȼȯȺȲȪȵɅ - https:// creativecommons.org/ licenses/ by/4.0/deed.ru| 

-25-  

 

           ÊìëìáîÞòæý ¥ÒñëâÞêãëðÞéúëùã æ íîæèéÞâëùã æïïéãâìàÞëæý à ìßéÞïðæ ðãóëæõãïèæó æ 
òæåæèì-êÞðãêÞðæõãïèæó ëÞñè­ 

ÁéÞàÞ 2. Ì ëãèìðìîùó íìâáîñííÞó èìëãõëùó áîñíí 

 

 

G ʠ U Í . ʇʦʢʘʞʝʤ, ʯʪʦ U = L. ʇʦʩʢʦʣʴʢʫ  ï ʛʦʤʦʤʦʨʬ, ʪʦ ʢʣʘʩʩ  ʪʘʢʞʝ 

ʷʚʣʷʝʪʩʷ ʛʦʤʦʤʦʨʬʦʤ ʠ  

H/N = LN/N Ò UN/N @ U/(UžN) Í . 

ʊʘʢ ʢʘʢ ʧʦʜʛʨʫʧʧʘ H/N -ʤʘʢʩʠʤʘʣʴʥʘ ʚ G/N, ʪʦ H/N = UN/N. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, U Ò 

H. ʊʦʛʜʘ ʠʟ -ʤʘʢʩʠʤʘʣʴʥʦʩʪʠ ʧʦʜʛʨʫʧʧʳ L ʚ H ʧʦʣʫʯʘʝʤ L = U ʠ, ʟʥʘʯʠʪ, L ï -

ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʦʜʛʨʫʧʧʘ ʚ G.  

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʧʦʜʛʨʫʧʧʘ L ʥʝ ʷʚʣʷʝʪʩʷ -ʧʨʦʝʢʪʦʨʦʤ ʛʨʫʧʧʳ G. ʊʦʛʜʘ 

ʥʘʡʜʝʪʩʷ ʪʘʢʘʷ ʥʦʨʤʘʣʴʥʘʷ Ý-ʧʦʜʛʨʫʧʧʘ A ʚ G, ʯʪʦ ʧʦʜʛʨʫʧʧʘ LA/A ʥʝ ʷʚʣʷʝʪʩʷ -

ʤʘʢʩʠʤʘʣʴʥʦʡ ʚ G/A. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚ G/A ʩʫʱʝʩʪʚʫʝʪ ʧʦʜʛʨʫʧʧʘ B/A Í  ʪʘʢʘʷ, ʯʪʦ 

LA/A Ë B/A. ʇʦʩʢʦʣʴʢʫ H/N ï -ʧʨʦʝʢʪʦʨ ʛʨʫʧʧʳ G/N ʠ AN/N ī ʥʦʨʤʘʣʴʥʘʷ Ý-

ʧʦʜʛʨʫʧʧʘ ʚ G/N, ʪʦ (H/NĀAN/N)/(AN/N) = (HA/N)/(AN/N) ï -ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʧʦʜʛʨʫʧʧʘ ʚ (G/N)/(AN/N) ʠ ʧʦʵʪʦʤʫ HA/NA ï -ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʦʜʛʨʫʧʧʘ ʚ G/NA. 

ʊʘʢ ʢʘʢ  

(B/AĿAN/A)/(AN/A) @ BN/AN @ B/(BžAN) @ (B/A)/((B/A)ž(AN/A)) Í  

ʠ HA/NA = LNA/NA Ò BN/AN, ʪʦ ʠʟ -ʤʘʢʩʠʤʘʣʴʥʦʩʪʠ ʧʦʜʛʨʫʧʧʳ HA/NA ʚ G/NA 

ʧʦʣʫʯʘʝʤ HA = LNA = BN. ʊʦʛʜʘ B = BžALN = AL(BžN) Ò AH. ʇʦʩʢʦʣʴʢʫ L ï -

ʧʨʦʝʢʪʦʨ ʛʨʫʧʧʳ H ʠ AžH ī ʥʦʨʤʘʣʴʥʘʷ Ý-ʧʦʜʛʨʫʧʧʘ ʚ H, ʪʦ L(AžH)/(AžH) ï -

ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʦʜʛʨʫʧʧʘ ʚ H/(AžH). ʊʘʢ ʢʘʢ L(AžH)/(AžH) @ L/(LžHžA) = L/(LžA) 

@ LA/A ʠ H/(HžA) @ HA/A, ʪʦ LA/A ï -ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʦʜʛʨʫʧʧʘ ʚ ʛʨʫʧʧʝ HA/A. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʟ LA/A Ò B/A Ò HA/A ʧʦʣʫʯʘʝʤ, ʯʪʦ LA/A = B/A. ʇʨʦʪʠʚʦʨʝʯʠʝ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʧʦʜʛʨʫʧʧʘ L ̫ ʚʣʷʝʪʩʷ -ʧʨʦʝʢʪʦʨʦʤ ʛʨʫʧʧʳ G.  

ʃʝʤʤʘ ʜʦʢʘʟʘʥʘ. 

ʊʝʦʨʝʤʘ 5.1. ʇʫʩʪʴ  ï ʥʘʩʣʝʜʩʪʚʝʥʥʳʡ ʛʦʤʦʤʦʨʬ,  ï ʥʝʧʫʩʪʦʡ ÝP-

ʛʦʤʦʤʦʨʬ ʚ  ʠ GÍ . ɽʩʣʠ G ʦʙʣʘʜʘʝʪ ʨʘʟʨʝʰʠʤʦʡ -ʢʦʨʘʜʠʢʘʣʴʥʦʡ Ý-

ʧʦʜʛʨʫʧʧʦʡ, ʪʦ ʚ G ʩʫʱʝʩʪʚʫʝʪ -ʧʨʦʝʢʪʦʨ. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʇʫʩʪʴ N ï ʨʘʟʨʝʰʠʤʘʷ -ʢʦʨʘʜʠʢʘʣʴʥʘʷ Ý-ʧʦʜʛʨʫʧʧʘ 

ʛʨʫʧʧʳ G. ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ G ʥʝ ʠʤʝʝʪ -ʧʨʦʝʢʪʦʨʘ, ʧʨʠʯʝʤ G ï ʛʨʫʧʧʘ 

ʥʘʠʤʝʥʴʰʝʛʦ ʧʦʨʷʜʢʘ ʩ ʪʘʢʠʤ ʩʚʦʡʩʪʚʦʤ. ʊʦʛʜʘ G Î  ʠ ʧʦʵʪʦʤʫ N Í 1. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, OÝ(G) Í 1. ʇʫʩʪʴ L ï ʧʨʦʠʟʚʦʣʴʥʘʷ ʥʝʝʜʠʥʠʯʥʘʷ ʥʦʨʤʘʣʴʥʘʷ Ý-

ʧʦʜʛʨʫʧʧʘ ʛʨʫʧʧʳ G. ʊʘʢ ʢʘʢ NL/L @ N/(NžL) ï Ý-ʛʨʫʧʧʘ ʠ  

(G/L)/(NL/L)
 
@ G/NL @ (G/N)/(NL/N) 

Í , 

ʪʦ ʛʨʫʧʧʘ G/L ʠʤʝʝʪ ʨʘʟʨʝʰʠʤʫʶ -ʢʦʨʘʜʠʢʘʣʴʥʫʶ Ý-ʧʦʜʛʨʫʧʧʫ. ʇʦʩʢʦʣʴʢʫ G Í

 ʠ  ï ʛʦʤʦʤʦʨʬ, ʪʦ G/L Í . ʊʘʢ ʢʘʢ |G/L| < |G|, ʪʦ ʧʦ ʠʥʜʫʢʮʠʠ ʚ G/L ʩʫʱʝʩʪʚʫʝʪ 
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-ʧʨʦʝʢʪʦʨ T/L. ʊʦʛʜʘ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ 5.1 ((T/L)(NL/L))/(NL/L) ̫ ʚʣʷʝʪʩʷ -

ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʦʜʛʨʫʧʧʦʡ ʚ (G/L)/(NL/L). ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ TN/NL ̫ ʚʣʷʝʪʩʷ -

ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʦʜʛʨʫʧʧʦʡ ʚ G/NL. ʊʘʢ ʢʘʢ G/NL Í , ʪʦ TN = G. ʊʘʢ ʢʘʢ K(T/L) Ì Ý 

ʠ K(L) Ì Ý, ʪʦ T ̫ ʚʣʷʝʪʩʷ Ý-ʛʨʫʧʧʦʡ. ʇʦʩʢʦʣʴʢʫ G/N = TN/N @ T/(TžN) Í  
ʠ TžN 

ï ʥʦʨʤʘʣʴʥʘʷ Ý-ʧʦʜʛʨʫʧʧʘ ʛʨʫʧʧʳ T, ʪʦ T ʦʙʣʘʜʘʝʪ ʨʘʟʨʝʰʠʤʦʡ -ʢʦʨʘʜʠʢʘʣʴʥʦʡ 

Ý-ʧʦʜʛʨʫʧʧʦʡ. ɺ ʩʠʣʫ ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʠ ʢʣʘʩʩʘ  ʠʟ G Í  ʧʦʣʫʯʘʝʤ, ʯʪʦ T Í . 

ɽʩʣʠ T ï ʩʦʙʩʪʚʝʥʥʘʷ ʧʦʜʛʨʫʧʧʘ ʚ G, ʪʦ ʚʚʠʜʫ ʚʳʙʦʨʘ ʛʨʫʧʧʳ G ʚ T ʩʫʱʝʩʪʚʫʝʪ -

ʧʨʦʝʢʪʦʨ K. ʊʦʛʜʘ ʧʦ ʣʝʤʤʝ 5.1 K ï -ʧʨʦʝʢʪʦʨ ʛʨʫʧʧʳ G. ʇʦʣʫʯʠʣʠ ʧʨʦʪʠʚʦʨʝʯʠʝ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, T = G. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ G/L ī -ʧʨʦʝʢʪʦʨ ʚ G/L ʠ ʧʦʵʪʦʤʫ G/L Í

. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, G/L Í  ʜʣʷ ʣʶʙʦʡ ʥʦʨʤʘʣʴʥʦʡ Ý-ʧʦʜʛʨʫʧʧʳ L Í 1 ʛʨʫʧʧʳ G 

(5.1). 

ʇʦʢʘʞʝʤ, ʯʪʦ G ï Ý-ʧʨʠʤʠʪʠʚʥʘʷ ʛʨʫʧʧʘ. ɽʩʣʠ CoreG(M)žOÝ(G) Í 1 ʜʣʷ 

ʣʶʙʦʡ M<ĿG, ʪʦ ʧʦ (5.1) G/( CoreG(M)žOÝ(G)) Í  ʜʣʷ ʣʶʙʦʡ M<ĿG. ʊʘʢ ʢʘʢ ʢʣʘʩʩ 

 ̫ʚʣʷʝʪʩʷ ÝP-ʛʦʤʦʤʦʨʬʦʤ ʚ , ʪʦ ʢʣʘʩʩ  ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ÝP-ʛʦʤʦʤʦʨʬʦʤ ʚ . 

ʆʪʩʶʜʘ ʧʦʣʫʯʘʝʤ, ʯʪʦ GÍ , ʯʪʦ ʥʝʚʦʟʤʦʞʥʦ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘʡʜʝʪʩʷ 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʦʜʛʨʫʧʧʘ M ʚ G ʪʘʢʘʷ, ʯʪʦ CoreG(M)žOÝ(G) = 1. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ G 

ï Ý-ʧʨʠʤʠʪʠʚʥʘʷ ʛʨʫʧʧʘ. ʇʦʩʢʦʣʴʢʫ OÝ(G) Í 1, ʪʦ ʧʦ ʪʝʦʨʝʤʝ 3.1 ʛʨʫʧʧʘ G ʠʤʝʝʪ ʥʝ 

ʙʦʣʝʝ ʜʚʫʭ ʤʠʥʠʤʘʣʴʥʳʭ ʥʦʨʤʘʣʴʥʳʭ Ý-ʧʦʜʛʨʫʧʧ.  

ʇʦʢʘʞʝʤ, ʯʪʦ G ʦʙʣʘʜʘʝʪ ʝʜʠʥʩʪʚʝʥʥʦʡ ʤʠʥʠʤʘʣʴʥʦʡ ʥʦʨʤʘʣʴʥʦʡ Ý-

ʧʦʜʛʨʫʧʧʦʡ. ʇʫʩʪʴ A ï ʤʠʥʠʤʘʣʴʥʘʷ ʥʦʨʤʘʣʴʥʘʷ Ý-ʧʦʜʛʨʫʧʧʘ ʛʨʫʧʧʳ G. ʇʦ (5.1) 

G/AÍ . ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ AžM = 1. ʊʦʛʜʘ G = MA. ʇʨʦʚʝʨʠʤ, ʯʪʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ M 

ʷʚʣʷʝʪʩʷ -ʧʨʦʝʢʪʦʨʦʤ ʛʨʫʧʧʳ G.  

ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʫʩʪʘʥʦʚʠʤ, ʯʪʦ M ï -ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʦʜʛʨʫʧʧʘ ʛʨʫʧʧʳ G. 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ,  

M  @ M /1 = M/(MžA) @ MA/A = G/A Í , 

ʪ.ʝ. M Í . ʇʫʩʪʴ M Ò U Ò G ʠ U Í . ʇʦʩʢʦʣʴʢʫ M<ĿG ʠ G Î , ʪʦ M = U. ʕʪʦ 

ʦʟʥʘʯʘʝʪ, ʯʪʦ M ̫ ʚʣʷʝʪʩʷ -ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʦʜʛʨʫʧʧʦʡ ʚ G.  

ʇʫʩʪʴ B ï ʧʨʦʠʟʚʦʣʴʥʘʷ ʥʦʨʤʘʣʴʥʘʷ Ý-ʧʦʜʛʨʫʧʧʘ ʛʨʫʧʧʳ G. ʇʦʢʘʞʝʤ, ʯʪʦ 

MB/B ï -ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʦʜʛʨʫʧʧʘ ʚ G/B. ɽʩʣʠ B = 1, ʪʦ ʫʪʚʝʨʞʜʝʥʠʝ ʚʝʨʥʦ. ʇʫʩʪʴ 

B Í 1. ɽʩʣʠ BÌM, ʪʦ B Ì CoreG(M)žOÝ(G) = 1, ʯʪʦ ʥʝʚʦʟʤʦʞʥʦ. ʇʦʵʪʦʤʫ BÌ/M ʠ, 

ʟʥʘʯʠʪ, G = MB. ʊʦʛʜʘ, ʚʚʠʜʫ (5.1), MB/B = G/B Í . ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ MB/B ï -

ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʦʜʛʨʫʧʧʘ ʚ G/B. ʊʝʤ ʩʘʤʳʤ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ M ̫ ʚʣʷʝʪʩʷ -

ʧʨʦʝʢʪʦʨʦʤ ʛʨʫʧʧʳ G. ʇʦʣʫʯʠʣʠ ʧʨʦʪʠʚʦʨʝʯʠʝ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, MžA Í 1 ʠ, ʚ ʩʠʣʫ 

ʪʝʦʨʝʤʳ 3.1, A ̫ ʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʦʡ ʤʠʥʠʤʘʣʴʥʦʡ ʥʦʨʤʘʣʴʥʦʡ Ý-ʧʦʜʛʨʫʧʧʦʡ 
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ʛʨʫʧʧʳ G. ʊʦʛʜʘ A Ì N ʠ ʧʦʵʪʦʤʫ A ï ʘʙʝʣʝʚʘ ʛʨʫʧʧʘ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʦ ʪʝʦʨʝʤʝ 

3.1 A ̫ ʚʣʷʝʪʩʷ ʥʝʘʙʝʣʝʚʦʡ ʛʨʫʧʧʦʡ. ʇʦʣʫʯʠʣʠ ʧʨʦʪʠʚʦʨʝʯʠʝ.  

ʊʝʦʨʝʤʘ ʜʦʢʘʟʘʥʘ. 

ʀʩʧʦʣʴʟʫʷ ʣʝʤʤʫ 4.4 (2), ʠʟ ʪʝʦʨʝʤʳ 5.1 ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʣʫʯʘʝʤ 

ʩʣʝʜʫʶʱʠʡ ʨʝʟʫʣʴʪʘʪ. 

ʉʣʝʜʩʪʚʠʝ 5.1. ʇʫʩʪʴ  ï ʥʝʧʫʩʪʘʷ Ý-ʥʘʩʳʱʝʥʥʘʷ ʬʦʨʤʘʮʠʷ.  ɽʩʣʠ -

ʢʦʨʘʜʠʢʘʣ ʛʨʫʧʧʳ G ̫ ʚʣʷʝʪʩʷ ʨʘʟʨʝʰʠʤʦʡ Ý-ʛʨʫʧʧʦʡ, ʪʦ ʚ G ʩʫʱʝʩʪʚʫʝʪ 
WF -

ʧʨʦʝʢʪʦʨ. 

ʇʨʠ Ý =  ʠʟ ʩʣʝʜʩʪʚʠʷ 5.1 ʚʳʪʝʢʘʝʪ ʩʣʝʜʫʶʱʠʡ ʠʟʚʝʩʪʥʳʡ ʨʝʟʫʣʴʪʘʪ. 

ʉʣʝʜʩʪʚʠʝ 5.2 (ɺ. ɻʘʰʶʮ57, ʍ. ʐʫʥʢ58, ʩʤ. ʪʘʢʞʝ ʪʝʦʨʝʤʫ 15.359). ʇʫʩʪʴ  ï 

ʥʝʧʫʩʪʘʷ ʥʘʩʳʱʝʥʥʘʷ ʬʦʨʤʘʮʠʷ. ʊʦʛʜʘ ʚ ʣʶʙʦʡ ʨʘʟʨʝʰʠʤʦʡ ʛʨʫʧʧʝ G ʩʫʱʝʩʪʚʫʝʪ 

-ʧʨʦʝʢʪʦʨ. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ ʩʣʝʜʫʶʱʝʡ ʣʝʤʤʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ 

ʧʨʦʚʝʨʢʦʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʧʨʝʜʝʣʝʥʠʡ. 

ʃʝʤʤʘ 5.2. ʇʫʩʪʴ  ï ʥʝʧʫʩʪʦʡ ʢʣʘʩʩ ʛʨʫʧʧ. ɽʩʣʠ H ï -ʧʨʦʝʢʪʦʨ ʛʨʫʧʧʳ 

G ʠ N ï ʥʦʨʤʘʣʴʥʘʷ Ý-ʧʦʜʛʨʫʧʧʘ ʚ G, ʪʦ HN/N ï -ʧʨʦʝʢʪʦʨ ʛʨʫʧʧʳ G/N. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʇʫʩʪʴ H ï 
WF -ʧʨʦʝʢʪʦʨ ʛʨʫʧʧʳ G ʠ N ï ʥʦʨʤʘʣʴʥʘʷ Ý-

ʧʦʜʛʨʫʧʧʘ ʚ G. ʇʦʢʘʞʝʤ, ʯʪʦ HN/N  ï 
WF -ʧʨʦʝʢʪʦʨ ʚ G/N. ʇʫʩʪʴ K/N ï ʥʦʨʤʘʣʴʥʘʷ 

Ý-ʧʦʜʛʨʫʧʧʘ ʛʨʫʧʧʳ G/N. ʇʨʦʚʝʨʠʤ, ʯʪʦ (HN/NĿK/N)/(K/N) ï 
WF -ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʧʦʜʛʨʫʧʧʘ ʛʨʫʧʧʳ G/N. ʊʘʢ ʢʘʢ K/N ï Ý-ʛʨʫʧʧʘ ʠ N ï Ý-ʛʨʫʧʧʘ, ʪʦ K ï ʥʦʨʤʘʣʴʥʘʷ 

Ý-ʧʦʜʛʨʫʧʧʘ ʛʨʫʧʧʳ G. ʇʦʵʪʦʤʫ HK/K ï 
WF -ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʦʜʛʨʫʧʧʘ ʚ G/K. 

ʇʦʩʢʦʣʴʢʫ  

(HN/NĀK/N)/(K/N) = (HK/N)/(K/N) @ HK/K 

ʠ (G/N)/(K/N) @ G/K, ʪʦ (HN/NĀK/N)/(K/N) ï 
WF -ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʦʜʛʨʫʧʧʘ ʚ 

(G/N)/(K/N). ʊʝʤ ʩʘʤʳʤ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ HN/N ï 
WF -ʧʨʦʝʢʪʦʨ ʛʨʫʧʧʳ G/N.  

ʃʝʤʤʘ ʜʦʢʘʟʘʥʘ. 

ʊʝʦʨʝʤʘ 5.2. ʇʫʩʪʴ  ï ʥʘʩʣʝʜʩʪʚʝʥʥʳʡ ʛʦʤʦʤʦʨʬ ʠ  ī ʥʝʧʫʩʪʦʡ ʧʦʜʢʣʘʩʩ 

ʢʣʘʩʩʘ . ɽʩʣʠ ʢʘʞʜʘʷ ʛʨʫʧʧʘ G ÍX c OÝ(G) Í 1 ʦʙʣʘʜʘʝʪ -ʧʨʦʝʢʪʦʨʦʤ, ʪʦ 

ʩʧʨʘʚʝʜʣʠʚʳ ʩʣʝʜʫʶʱʠʝ ʫʪʚʝʨʞʜʝʥʠʷ: 

(1) ʢʣʘʩʩ  ̫ʚʣʷʝʪʩʷ ÝP-ʟʘʤʢʥʫʪʳʤ ʚ ; 

(2) ʝʩʣʠ H Í  ʠ N ï ʥʦʨʤʘʣʴʥʘʷ Ý-ʧʦʜʛʨʫʧʧʘ ʛʨʫʧʧʳ H, ʪʦ H/N Í . 

 
57 Gaschutz W. Zur Theorie der endlichen auflosbaren Gruppen // Jour. Math. Z., V. 80, Issue 4, 1963. 

P. 300ī305. 
58 Schunck H. H-Untergruppen in endlichen auflosbaren Gruppen // Math. Z., 1967. V. 97, Issue 4. 

P. 326ī330. 
59 ʐʝʤʝʪʢʦʚ ʃ.ɸ. ʌʦʨʤʘʮʠʠ ʢʦʥʝʯʥʳʭ ʛʨʫʧʧ. ʄ.: ʅʘʫʢʘ, 1978. 
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ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʇʫʩʪʴ ʢʘʞʜʘʷ ʛʨʫʧʧʘ GÍ  c OÝ(G) Í 1 ʠʤʝʝʪ ʧʦ ʢʨʘʡʥʝʡ 

ʤʝʨʝ ʦʜʠʥ -ʧʨʦʝʢʪʦʨ.  

(1) ʇʦʢʘʞʝʤ, ʯʪʦ  ̫ ʚʣʷʝʪʩʷ ÝP-ʟʘʤʢʥʫʪʳʤ ʚ  ʢʣʘʩʩʦʤ. ɼʦʧʫʩʪʠʤ, ʯʪʦ 

ʩʫʱʝʩʪʚʫʝʪ ʛʨʫʧʧʘ G1 Í \  ʪʘʢʘʷ, ʯʪʦ G1/(Core
1G
(S)žOÝ(G1)) Í  ʜʣʷ ʣʶʙʦʡ 

S<ĀG1, ʧʨʠʯʝʤ G1 ï ʛʨʫʧʧʘ ʥʘʠʤʝʥʴʰʝʛʦ ʧʦʨʷʜʢʘ ʩ ʪʘʢʠʤ ʩʚʦʡʩʪʚʦʤ. ʇʦ ʫʩʣʦʚʠʶ 

ʪʝʦʨʝʤʳ ʚ G1 ʩʫʱʝʩʪʚʫʝʪ -ʧʨʦʝʢʪʦʨ R. ʊʘʢ ʢʘʢ R Í , ʪʦ R Ë G1. ʊʦʛʜʘ ʥʘʡʜʝʪʩʷ 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʦʜʛʨʫʧʧʘ M ʛʨʫʧʧʳ G1 ʪʘʢʘʷ, ʯʪʦ R Ì M. ʇʫʩʪʴ M1 := Core
1G

(M)žOÝ(G1). ʉʦʛʣʘʩʥʦ ʦʧʨʝʜʝʣʝʥʠʶ 3.1, RM1/M1 ï -ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʦʜʛʨʫʧʧʘ 

ʛʨʫʧʧ rG1/M1. ɺ ʩʠʣʫ ʚʳʙʦʨʘ ʛʨʫʧʧʳ G1, ʩʧʨʘʚʝʜʣʠʚʦ G1/M1 = RM1/M1. ʊʦʛʜʘ G1 = 

RM1 Ì M. ʇʦʣʫʯʠʣʠ ʧʨʦʪʠʚʦʨʝʯʠʝ. ʊʝʤ ʩʘʤʳʤ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʣʘʩʩ  ̫ ʚʣʷʝʪʩʷ 

ÝP-ʟʘʤʢʥʫʪʳʤ ʚ . 

(2) ʇʫʩʪʴ HÍ  ʠ N ï ʥʦʨʤʘʣʴʥʘʷ Ý-ʧʦʜʛʨʫʧʧʘ ʛʨʫʧʧʳ H. ʇʦʢʘʞʝʤ, ʯʪʦ H/NÍ

. ɽʩʣʠ N = 1, ʪʦ ʫʪʚʝʨʞʜʝʥʠʝ ʚʝʨʥʦ. ʇʫʩʪʴ N Í 1. ʊʦʛʜʘ OÝ(H) Í 1 ʠ ʧʦ ʫʩʣʦʚʠʶ ʚ 

H ʩʫʱʝʩʪʚʫʝʪ -ʧʨʦʝʢʪʦʨ. ʇʦʩʢʦʣʴʢʫ H Í , ʪʦ H ̫ ʚʣʷʝʪʩʷ -ʧʨʦʝʢʪʦʨʦʤ ʚ H ʠ 

ʧʦ ʣʝʤʤʝ 5.2 H/N ̫ ʚʣʷʝʪʩʷ -ʧʨʦʝʢʪʦʨʦʤ ʚ H/N. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, H/N Í .  

ʊʝʦʨʝʤʘ ʜʦʢʘʟʘʥʘ.  

ʀʟ ʪʝʦʨʝʤʳ 5.2 ʧʨʠ Ý =  ʧʦʣʫʯʘʝʤ ʩʣʝʜʫʶʱʠʡ ʠʟʚʝʩʪʥʳʡ ʨʝʟʫʣʴʪʘʪ. 

ʉʣʝʜʩʪʚʠʝ 5.3 (ʈ. ʕʨʠʢʩʦʥ60). ʇʫʩʪʴ  ï ʥʘʩʣʝʜʩʪʚʝʥʥʳʡ ʛʦʤʦʤʦʨʬ ʠ  ï 

ʥʝʧʫʩʪʦʡ ʧʦʜʢʣʘʩʩ ʢʣʘʩʩʘ . ɽʩʣʠ ʚ ʣʶʙʦʡ ʛʨʫʧʧʝ G Í  ʩʫʱʝʩʪʚʫʝʪ -ʧʨʦʝʢʪʦʨ, 

ʪʦ  ̫ʚʣʷʝʪʩʷ ʧʨʠʤʠʪʠʚʥʦ ʟʘʤʢʥʫʪʳʤ ʚ  ʛʦʤʦʤʦʨʬʦʤ. 

 

WF
 -ʧʦʢʨʳʚʘʶʱʠʝ ʧʦʜʛʨʫʧʧʳ ʠ -ʧʨʦʝʢʪʦʨʳ ʛʨʫʧʧ 

ʆʧʨʝʜʝʣʝʥʠʝ 6.1. ʇʫʩʪʴ  ï ʢʣʘʩʩ ʛʨʫʧʧ. ʇʦʜʛʨʫʧʧʫ H ʛʨʫʧʧʳ G ʥʘʟʦʚʝʤ 

-ʧʦʢʨʳʚʘʶʱʝʡ ʧʦʜʛʨʫʧʧʦʡ ʛʨʫʧʧʳ G, ʝʩʣʠ H Í  ʠ ʠʟ ʪʦʛʦ, ʯʪʦ H Ò U Ò G, V ï 

ʥʦʨʤʘʣʴʥʘʷ Ý-ʧʦʜʛʨʫʧʧʘ ʛʨʫʧʧʳ U ʠ U/V Í
WF  ʩʣʝʜʫʝʪ, ʯʪʦ U = HV. 

ɿʘʤʝʯʘʥʠʝ 6.1. ɽʩʣʠ Ý = , ʪʦ -ʧʦʢʨʳʚʘʶʱʘʷ ʧʦʜʛʨʫʧʧʘ ʛʨʫʧʧʳ 

ʩʪʘʥʦʚʠʪʩʷ ʝʝ  -ʧʦʢʨʳʚʘʶʱʝʡ ʧʦʜʛʨʫʧʧʦʡ. 

ɿʘʤʝʯʘʥʠʝ 6.2. ɽʩʣʠ (́Ý) Ì ɤ ʠ H ï -ʧʦʢʨʳʚʘʶʱʘʷ Ý-ʧʦʜʛʨʫʧʧʘ ʛʨʫʧʧʳ 

G, ʪʦ H ̫ ʚʣʷʝʪʩʷ -ʧʦʢʨʳʚʘʶʱʝʡ ʧʦʜʛʨʫʧʧʦʡ ʚ G. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ ʩʣʝʜʫʶʱʝʡ ʣʝʤʤʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʦʩʪʦʡ ʧʨʦʚʝʨʢʦʡ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʧʨʝʜʝʣʝʥʠʡ. 

 
60 Erickson R. Projectors of finite groups // Comm. Algebra, 1982. V. 10. P. 1919ī1938. 
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ʃʝʤʤʘ 6.1. ʇʫʩʪʴ  ï ʥʝʧʫʩʪʦʡ ʛʦʤʦʤʦʨʬ. ʇʦʜʛʨʫʧʧʘ H ʛʨʫʧʧʳ G ̫ ʚʣʷʝʪʩʷ 

-ʧʦʢʨʳʚʘʶʱʝʡ ʧʦʜʛʨʫʧʧʦʡ ʛʨʫʧʧʳ G ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ H ̫ʚʣʷʝʪʩʷ 

-ʧʨʦʝʢʪʦʨʦʤ ʢʘʞʜʦʡ ʧʦʜʛʨʫʧʧʳ ʛʨʫʧʧʳ G, ʚ ʢʦʪʦʨʦʡ H ʩʦʜʝʨʞʠʪʩʷ. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. 1. ʅʝʦʙʭʦʜʠʤʦʩʪʴ. ʇʫʩʪʴ H ï 
WF -ʧʦʢʨʳʚʘʶʱʘʷ 

ʧʦʜʛʨʫʧʧʘ ʛʨʫʧʧʳ G. ʇʦʢʘʞʝʤ, ʯʪʦ H ̫ ʚʣʷʝʪʩʷ 
WF -ʧʨʦʝʢʪʦʨʦʤ ʢʘʞʜʦʡ ʧʦʜʛʨʫʧʧʳ 

ʛʨʫʧʧʳ G, ʩʦʜʝʨʞʘʱʝʡ H. ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʪʘʢʘʷ ʧʦʜʛʨʫʧʧʘ K ʚ G, ʯʪʦ 

H Ì K, ʥʦ H ʥʝ ʷʚʣʷʝʪʩʷ 
WF -ʧʨʦʝʢʪʦʨʦʤ ʚ K. ʊʦʛʜʘ ʚ K ʥʘʡʜʝʪʩʷ ʥʦʨʤʘʣʴʥʘʷ Ý-

ʧʦʜʛʨʫʧʧʘ L ʪʘʢʘʷ, ʯʪʦ HL/L ʥʝ ʷʚʣʷʝʪʩʷ 
WF -ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʦʜʛʨʫʧʧʦʡ ʚ K/L. ʊʘʢ ʢʘʢ 

ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ 6.1 H Í
WF  ʠ WF  ī ʛʦʤʦʤʦʨʬ, ʪʦ HL/L Í

WF . ʇʫʩʪʴ M/L ï 
WF -

ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʦʜʛʨʫʧʧʘ ʚ K/L, ʩʦʜʝʨʞʘʱʘʷ HL/L. ʊʦʛʜʘ HL<M. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, 

ʧʦʩʢʦʣʴʢʫ H Ò M Ò G, L ï ʥʦʨʤʘʣʴʥʘʷ Ý-ʧʦʜʛʨʫʧʧʘ ʚ M ʠ M/L Í
WF , ʪʦ ʧʦ 

ʦʧʨʝʜʝʣʝʥʠʶ 6.1 M = HL. ʇʦʣʫʯʠʣʠ ʧʨʦʪʠʚʦʨʝʯʠʝ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, H ̫ ʚʣʷʝʪʩʷ 
WF -

ʧʨʦʝʢʪʦʨʦʤ ʚ ʣʶʙʦʡ ʧʦʜʛʨʫʧʧʝ ʛʨʫʧʧʳ G, ʩʦʜʝʨʞʘʱʝʡ H. 

2. ɼʦʩʪʘʪʦʯʥʦʩʪʴ. ʇʫʩʪʴ H ̫ ʚʣʷʝʪʩʷ 
WF -ʧʨʦʝʢʪʦʨʦʤ ʢʘʞʜʦʡ ʧʦʜʛʨʫʧʧʳ 

ʛʨʫʧʧʳ G, ʚ ʢʦʪʦʨʦʡ H ʩʦʜʝʨʞʠʪʩʷ. ɺʚʠʜʫ ʦʧʨʝʜʝʣʝʥʠʡ 5.1 ʠ 2.1, H Í
WF . ʇʫʩʪʴ H Ò 

U Ò G, V ï ʥʦʨʤʘʣʴʥʘʷ Ý-ʧʦʜʛʨʫʧʧʘ ʛʨʫʧʧʳ U ʠ U/V Í
WF . ʇʦ ʫʩʣʦʚʠʶ H ̫ ʚʣʷʝʪʩʷ 

WF -ʧʨʦʝʢʪʦʨʦʤ ʚ U. ʊʘʢ ʢʘʢ V ï ʥʦʨʤʘʣʴʥʘʷ Ý-ʧʦʜʛʨʫʧʧʘ ʚ U, ʪʦ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ 5.1 

HV/V ï 
WF -ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʦʜʛʨʫʧʧʘ ʚ U/V. ʆʪʩʶʜʘ ʚ ʩʠʣʫ U/V Í

WF  ʧʦʣʫʯʘʝʤ HV/V 

= U/V ʠ, ʟʥʘʯʠʪ, U = HV. ʊʦʛʜʘ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ 6.1 H ̫ ʚʣʷʝʪʩʷ 
WF -ʧʦʢʨʳʚʘʶʱʝʡ 

ʧʦʜʛʨʫʧʧʦʡ ʛʨʫʧʧʳ G.  

ʃʝʤʤʘ ʜʦʢʘʟʘʥʘ. 

ʃʝʤʤʘ 6.2. ʇʫʩʪʴ  ï ʛʦʤʦʤʦʨʬ ʠ G ï ʛʨʫʧʧʘ. ʊʦʛʜʘ ʩʧʨʘʚʝʜʣʠʚʳ ʩʣʝʜʫʶʱʠʝ 

ʫʪʚʝʨʞʜʝʥʠʷ: 

(1) ɽʩʣʠ H ï -ʧʨʦʝʢʪʦʨ ʛʨʫʧʧʳ G ʠ H ï ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʦʜʛʨʫʧʧʘ ʛʨʫʧʧʳ G, 

ʪʦ H ̫ʚʣʷʝʪʩʷ -ʧʦʢʨʳʚʘʶʱʝʡ ʧʦʜʛʨʫʧʧʦʡ ʚ G; 

(2) ɽʩʣʠ H ï -ʧʦʢʨʳʚʘʶʱʘʷ ʧʦʜʛʨʫʧʧʘ ʛʨʫʧʧʳ G ʠ H Ò K Ò G, ʪʦ H ̫ʚʣʷʝʪʩʷ 

-ʧʦʢʨʳʚʘʶʱʝʡ ʧʦʜʛʨʫʧʧʦʡ ʚ K; 

(3) ɽʩʣʠ H ï -ʧʦʢʨʳʚʘʶʱʘʷ ʧʦʜʛʨʫʧʧʘ ʛʨʫʧʧʳ G ʠ N ï ʥʦʨʤʘʣʴʥʘʷ Ý-

ʧʦʜʛʨʫʧʧʘ ʚ G, ʪʦ HN/N ̫ʚʣʷʝʪʩʷ -ʧʦʢʨʳʚʘʶʱʝʡ ʧʦʜʛʨʫʧʧʦʡ ʚ G/N; 

(4) ɽʩʣʠ N ï ʥʦʨʤʘʣʴʥʘʷ Ý-ʧʦʜʛʨʫʧʧʘ ʚ G, H ï ʨʘʟʨʝʰʠʤʘʷ ʧʦʜʛʨʫʧʧʘ ʚ G ʠ  

H/N  ï -ʧʦʢʨʳʚʘʶʱʘʷ ʧʦʜʛʨʫʧʧʘ ʚ G/N, ʪʦ ʢʘʞʜʘʷ -ʧʦʢʨʳʚʘʶʱʘʷ ʧʦʜʛʨʫʧʧʘ 

ʠʟ H ̫ʚʣʷʝʪʩʷ -ʧʦʢʨʳʚʘʶʱʝʡ ʧʦʜʛʨʫʧʧʦʡ ʚ G; 

(5) ɽʩʣʠ N ï ʥʦʨʤʘʣʴʥʘʷ Ý-ʧʦʜʛʨʫʧʧʘ ʚ G, H/N ï -ʧʦʢʨʳʚʘʶʱʘʷ ʧʦʜʛʨʫʧʧʘ 

ʚ G/N ʠ H Í , ʪʦ H ̫ʚʣʷʝʪʩʷ -ʧʦʢʨʳʚʘʶʱʝʡ ʧʦʜʛʨʫʧʧʦʡ ʚ G. 
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ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. (1) ʇʫʩʪʴ H ï -ʧʨʦʝʢʪʦʨ ʛʨʫʧʧʳ G, H<ĿG, H Ò U Ò G, V ï 

ʥʦʨʤʘʣʴʥʘʷ Ý-ʧʦʜʛʨʫʧʧʘ ʛʨʫʧʧʳ U ʠ U/V Í . ʇʨʦʚʝʨʠʤ, ʯʪʦ U = HV. ɺ ʩʠʣʫ 

ʤʘʢʩʠʤʘʣʴʥʦʩʪʠ H ʚ G ʣʠʙʦ H = U, ʣʠʙʦ U = G. ɽʩʣʠ H = U, ʪʦ U = UV = HV. ʇʫʩʪʴ 

U = G. ʊʘʢ ʢʘʢ H ï -ʧʨʦʝʢʪʦʨ ʛʨʫʧʧʳ G = U ʠ V ï ʥʦʨʤʘʣʴʥʘʷ Ý-ʧʦʜʛʨʫʧʧʘ ʛʨʫʧʧʳ 

G, ʪʦ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ 5.1 HV/V ï -ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʦʜʛʨʫʧʧʘ ʛʨʫʧʧʳ G/V. 

ʇʦʩʢʦʣʴʢʫ G/V = U/VÍ , ʪʦ HV/V = G/V ʠ ʧʦʵʪʦʤʫ HV = G  = U. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, H 

ʷʚʣʷʝʪʩʷ -ʧʦʢʨʳʚʘʶʱʝʡ ʧʦʜʛʨʫʧʧʦʡ ʚ G. 

(2) ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʣʝʜʫʝʪ ʠʟ ʦʧʨʝʜʝʣʝʥʠʷ 6.1. 

(3) ʇʫʩʪʴ H ï -ʧʦʢʨʳʚʘʶʱʘʷ ʧʦʜʛʨʫʧʧʘ ʛʨʫʧʧʳ G ʠ N ī ʥʦʨʤʘʣʴʥʘʷ Ý-

ʧʦʜʛʨʫʧʧʘ ʚ G. ʇʦʢʘʞʝʤ, ʯʪʦ HN/N ̫ ʚʣʷʝʪʩʷ -ʧʦʢʨʳʚʘʶʱʝʡ ʧʦʜʛʨʫʧʧʦʡ ʚ G/N. 

ʉʦʛʣʘʩʥʦ ʣʝʤʤʝ 6.1, H ̫ ʚʣʷʝʪʩʷ -ʧʨʦʝʢʪʦʨʦʤ ʛʨʫʧʧʳ G. ʊʦʛʜʘ ʧʦ ʣʝʤʤʝ 5.2 HN/N 

ī -ʧʨʦʝʢʪʦʨ ʛʨʫʧʧʳ G/N. ʇʫʩʪʴ K/N ï ʧʦʜʛʨʫʧʧʘ ʚ G/N, ʩʦʜʝʨʞʘʱʘʷ HN/N. 

ʇʦʢʘʞʝʤ, ʯʪʦ HN/N ̫ʚʣʷʝʪʩʷ -ʧʨʦʝʢʪʦʨʦʤ ʚ K/N. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʪʘʢ ʢʘʢ H Ò K, ʪʦ 

ʧʦ ʧʫʥʢʪʫ (2) ʜʘʥʥʦʡ ʣʝʤʤʳ ʧʦʜʛʨʫʧʧʘ H ̫ ʚʣʷʝʪʩʷ -ʧʦʢʨʳʚʘʶʱʝʡ ʧʦʜʛʨʫʧʧʦʡ ʚ 

K ʠ, ʚʚʠʜʫ ʣʝʤʤʳ 6.1, H ï -ʧʨʦʝʢʪʦʨ ʚ K. ʆʪʩʶʜʘ ʧʦ ʣʝʤʤʝ 5.2 ʧʦʣʫʯʘʝʤ, ʯʪʦ HN/N 

ï -ʧʨʦʝʢʪʦʨ ʚ K/N. ʕʪʦ, ʩʦʛʣʘʩʥʦ ʣʝʤʤʝ 6.1, ʦʟʥʘʯʘʝʪ, ʯʪʦ HN/N ̫ ʚʣʷʝʪʩʷ -

ʧʦʢʨʳʚʘʶʱʝʡ ʧʦʜʛʨʫʧʧʦʡ ʚ G/N. 

(4) ʇʫʩʪʴ N ï ʥʦʨʤʘʣʴʥʘʷ Ý-ʧʦʜʛʨʫʧʧʘ ʛʨʫʧʧʳ G, H ï ʨʘʟʨʝʰʠʤʘʷ ʧʦʜʛʨʫʧʧʘ 

ʚ G, H/N ï -ʧʦʢʨʳʚʘʶʱʘʷ ʧʦʜʛʨʫʧʧʘ ʚ G/N ʠ K ï -ʧʦʢʨʳʚʘʶʱʘʷ ʧʦʜʛʨʫʧʧʘ 

ʛʨʫʧʧʳ H. ʇʦʢʘʞʝʤ, ʯʪʦ K ̫ ʚʣʷʝʪʩʷ -ʧʦʢʨʳʚʘʶʱʝʡ ʧʦʜʛʨʫʧʧʦʡ ʚ G. ʉʦʛʣʘʩʥʦ 

ʣʝʤʤʝ 6.1, K ̫ ʚʣʷʝʪʩʷ -ʧʨʦʝʢʪʦʨʦʤ ʚ H. ʊʦʛʜʘ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ 5.1 KN/N ï -

ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʦʜʛʨʫʧʧʘ ʚ H/N. ʊʘʢ ʢʘʢ H/N ï -ʧʦʢʨʳʚʘʶʱʘʷ ʧʦʜʛʨʫʧʧʘ ʚ G/N, ʪʦ 

ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ 6.1 H/N Í . ʇʦʵʪʦʤʫ KN/N = H/N ʠ H = KN. ʀʟ ʪʦʛʦ, ʯʪʦ K ï -

ʧʨʦʝʢʪʦʨ ʚ H, N ï ʥʦʨʤʘʣʴʥʘʷ Ý-ʧʦʜʛʨʫʧʧʘ ʛʨʫʧʧʳ G ʠ H/N ï -ʧʨʦʝʢʪʦʨ ʚ G/N, ʧʦ 

ʣʝʤʤʝ 5.1 ʧʦʣʫʯʘʝʤ, ʯʪʦ ʧʦʜʛʨʫʧʧʘ K ̫ ʚʣʷʝʪʩʷ -ʧʨʦʝʢʪʦʨʦʤ ʚ G. 

ʇʫʩʪʴ K Ò U Ò G, V ï ʥʦʨʤʘʣʴʥʘʷ Ý-ʧʦʜʛʨʫʧʧʘ ʛʨʫʧʧʳ U ʠ U/V Í . 

ʇʨʦʚʝʨʠʤ, ʯʪʦ U = KV. ʊʘʢ ʢʘʢ H = KN Ò UN, ʪʦ H/N = KN/N Ò UN/N Ò G/N. ʇʦʩʢʦʣʴʢʫ 

VN/N ï ʥʦʨʤʘʣʴʥʘʷ Ý-ʧʦʜʛʨʫʧʧʘ ʚ UN/N ʠ H/N ī -ʧʦʢʨʳʚʘʶʱʘʷ ʧʦʜʛʨʫʧʧʘ ʚ G/N, 

ʪʦ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ 6.1 UN/N = H/NĿVN/N = HVN/N = KVN/N ʠ, ʟʥʘʯʠʪ, UN = KVN. ʊʘʢ 

ʢʘʢ K(UžN) = UžKN = UžH, ʪʦ U = UžUN = UžKVN = KV(UžN) = (UžH)V. ʊʦʛʜʘ  

U/V = (UžH)V/V @ (UžH)/(UžHžV) = (UžH)/(VžH) Í . 

ʇʦʩʢʦʣʴʢʫ H ï ʨʘʟʨʝʰʠʤʘʷ Ý-ʛʨʫʧʧʘ, ʪʦ VžH ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ Ý-ʛʨʫʧʧʦʡ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, K Ò UžH Ò H, VžH ï ʥʦʨʤʘʣʴʥʘʷ Ý-ʧʦʜʛʨʫʧʧʘ ʚ UžH ʠ (UžH)/(VžH) Í

. ʊʦʛʜʘ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ 6.1 UžH = K(VžH) ʠ ʧʦʵʪʦʤʫ U = V(UžH) = V(VžH)K = VK. 
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ʉʣʝʜʦʚʘʪʝʣʴʥʦ, K ï -ʧʦʢʨʳʚʘʶʱʘʷ ʧʦʜʛʨʫʧʧʘ ʚ G.  

(5) ʇʫʩʪʴ N ï ʥʦʨʤʘʣʴʥʘʷ Ý-ʧʦʜʛʨʫʧʧʘ ʛʨʫʧʧʳ G, H/N ï -ʧʦʢʨʳʚʘʶʱʘʷ 

ʧʦʜʛʨʫʧʧʘ ʚ G/N ʠ H Í . ʇʦʢʘʞʝʤ, ʯʪʦ H ̫ ʚʣʷʝʪʩʷ -ʧʦʢʨʳʚʘʶʱʝʡ ʧʦʜʛʨʫʧʧʦʡ ʚ 

G. ʇʫʩʪʴ H Ò U Ò G, V ï ʥʦʨʤʘʣʴʥʘʷ Ý-ʧʦʜʛʨʫʧʧʘ ʛʨʫʧʧʳ U ʠ U/V Í . ʊʦʛʜʘ H/N Ò 

UN/N Ò G/N, VN/N ï ʥʦʨʤʘʣʴʥʘʷ Ý-ʧʦʜʛʨʫʧʧʘ ʚ UN/N ʠ  

(UN/N)/(VN/N) @ UN/VN @ U/(UžVN) @ (U/V)/((UžVN)/V) Í . 

ʉʦʛʣʘʩʥʦ ʦʧʨʝʜʝʣʝʥʠʶ 6.1, UN/N = H/NĿVN/N = HV/N ʠ, ʟʥʘʯʠʪ, UN = HV. ʊʦʛʜʘ U = 

UžUN = UžHV = H(UžV) = HV. ʊʘʢ ʢʘʢ H Í  ʠ K(H) Ì Ý, ʪʦ H Í . ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ 6.1 H ̫ ʚʣʷʝʪʩʷ -ʧʦʢʨʳʚʘʶʱʝʡ ʧʦʜʛʨʫʧʧʦʡ ʚ G.  

ʃʝʤʤʘ ʜʦʢʘʟʘʥʘ.  

ɿʘʤʝʯʘʥʠʝ 6.3. ʉʣʝʜʫʷ ʢʥʠʛʝ61 (ʩʤ. ʪʘʢʞʝ ʧʫʥʢʪ 5.262), ʯʝʨʝʟ Proj
ɋF (G) 

ʦʙʦʟʥʘʯʠʤ ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʩʝʭ -ʧʨʦʝʢʪʦʨʦʚ ʛʨʫʧʧʳ G, Cov
ɋF (G) ï ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʚʩʝʭ -ʧʦʢʨʳʚʘʶʱʠʭ ʧʦʜʛʨʫʧʧ ʛʨʫʧʧʳ G, CompG(A) ï ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʩʝʭ 

ʜʦʧʦʣʥʝʥʠʡ ʢ ʥʦʨʤʘʣʴʥʦʡ ʧʦʜʛʨʫʧʧʝ A ʚ G. 

ʊʝʦʨʝʤʘ 6.1. ʇʫʩʪʴ  ï ʥʘʩʣʝʜʩʪʚʝʥʥʳʡ ʛʦʤʦʤʦʨʬ,  ï ʥʝʧʫʩʪʦʡ ÝP-

ʛʦʤʦʤʦʨʬ ʚ , G Í 
ɋ\X F , A ï ʘʙʝʣʝʚʘ ʤʠʥʠʤʘʣʴʥʘʷ ʥʦʨʤʘʣʴʥʘʷ Ý-ʧʦʜʛʨʫʧʧʘ 

ʛʨʫʧʧʳ G, G/A Í . ʊʦʛʜʘ Proj
ɋF (G) = CovɋF (G) = CompG(A). 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʉʦʛʣʘʩʥʦ ʪʝʦʨʝʤʝ 5.1, Proj
ɋF (G)
 
Í Å. ʇʨʠʤʝʥʠʤ ʠʥʜʫʢʮʠʶ 

ʧʦ ʧʦʨʷʜʢʫ ʛʨʫʧʧʳ G. ʇʫʩʪʴ H ï -ʧʨʦʝʢʪʦʨ ʛʨʫʧʧʳ G. ʊʦʛʜʘ ʠʟ ʦʧʨʝʜʝʣʝʥʠʡ 5.1 ʠ 

2.1 ʩʣʝʜʫʝʪ, ʯʪʦ H Í . ʉʦʛʣʘʩʥʦ ʣʝʤʤʝ 5.2, HA/A ̫ ʚʣʷʝʪʩʷ -ʧʨʦʝʢʪʦʨʦʤ ʛʨʫʧʧʳ 

G/A. ʇʦ ʫʩʣʦʚʠʶ ʪʝʦʨʝʤʳ G/A Í . ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ HA/A = G/A ʠ G = HA. ɽʩʣʠ G 

= H, ʪʦ G Í , ʯʪʦ ʧʨʦʪʠʚʦʨʝʯʠʪ ʫʩʣʦʚʠʶ ʪʝʦʨʝʤʳ. ʇʦʵʪʦʤʫ G Í H. 

ʀʟ G = HA ʧʦʣʫʯʘʝʤ, ʯʪʦ AÌ/H. ʊʘʢ ʢʘʢ A ï ʘʙʝʣʝʚʘ ʛʨʫʧʧʘ, ʪʦ ʧʦʜʛʨʫʧʧʘ AžH 

ʥʦʨʤʘʣʴʥʘ ʚ G. ʇʦʩʢʦʣʴʢʫ A ï ʤʠʥʠʤʘʣʴʥʘʷ ʥʦʨʤʘʣʴʥʘʷ ʧʦʜʛʨʫʧʧʘ ʛʨʫʧʧʳ G ʠ A Ì/ 

H, ʪʦ AžH = 1. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, G = [A]H ʠ H ï ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʦʜʛʨʫʧʧʘ ʚ G. ʊʦʛʜʘ ʧʦ 

ʣʝʤʤʝ 6.2 (1) H ̫ ʚʣʷʝʪʩʷ -ʧʦʢʨʳʚʘʶʱʝʡ ʧʦʜʛʨʫʧʧʦʡ ʚ G. ʇʦʵʪʦʤʫ Proj
ɋF (G) Ì 

Cov
ɋF (G). ʀʟ ʣʝʤʤʳ 6.1 ʩʣʝʜʫʝʪ, ʯʪʦ Cov

ɋF (G) Ì ProjɋF (G). ʉʣʝʜʦʚʘʪʝʣʴʥʦ, Proj
ɋF

(G) = Cov
ɋF (G). ʀʟ G = [A]H ʧʦʣʫʯʘʝʤ, ʯʪʦ H Î CompG(A). ʊʘʢʠʤ ʦʙʨʘʟʦʤ,  

Cov
ɋF (G) = ProjɋF (G) Ì CompG(A). 

ʇʫʩʪʴ B Í CompG(A). ʊʦʛʜʘ G = [A]B ʠ B ï ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʦʜʛʨʫʧʧʘ ʛʨʫʧʧʳ G. 

ʈʘʩʩʤʦʪʨʠʤ ʩʣʫʯʘʡ, ʢʦʛʜʘ CoreG(HžB)žOÝ(G) Í 1. ʇʫʩʪʴ N ï ʤʠʥʠʤʘʣʴʥʘʷ 

 
61 Doerk K., ʅawkes T. Finite soluble groups. Berlin ī New Jork: Walter de Gruyter, 1992. 
62 ʄʦʥʘʭʦʚ ɺ.ʉ. ɺʚʝʜʝʥʠʝ ʚ ʪʝʦʨʠʶ ʢʦʥʝʯʥʳʭ ʛʨʫʧʧ ʠ ʠʭ ʢʣʘʩʩʦʚ. ʄʠʥʩʢ: ɺʳʰ. ʰʢ., 2006. 
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ʥʦʨʤʘʣʴʥʘʷ Ý-ʧʦʜʛʨʫʧʧʘ ʛʨʫʧʧʳ G, ʩʦʜʝʨʞʘʱʘʷʩʷ ʚ ʧʝʨʝʩʝʯʝʥʠʠ HžB. ʊʘʢ ʢʘʢ  

(AN/N)ž(B/N)  =  (ANžB)/N  =  N(AžB)/N  =  N/N, 

ʪʦ G/N = [AN/N](B/N) ʠ B/N Í CompG/N(AN/N). ʇʨʦʚʝʨʠʤ, ʯʪʦ ʜʣʷ G/N ʩʧʨʘʚʝʜʣʠʚʦ 

ʫʩʣʦʚʠʝ ʪʝʦʨʝʤʳ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʪʘʢ ʢʘʢ N Ì HžB, ʪʦ AÌ/N ʠ, ʚʚʠʜʫ ʣʝʤʤʳ 2.3, 

AN/N ï ʘʙʝʣʝʚʘ ʤʠʥʠʤʘʣʴʥʘʷ ʥʦʨʤʘʣʴʥʘʷ Ý-ʧʦʜʛʨʫʧʧʘ ʚ G/N. ɼʘʣʝʝ, ʧʦʩʢʦʣʴʢʫ ʢʣʘʩʩ 

 ̫ʚʣʷʝʪʩʷ ʛʦʤʦʤʦʨʬʦʤ, ʪʦ  

(G/N)/(AN/N) @ G/AN @ (G/A)/(AN/A) Í . 

ʊʘʢ ʢʘʢ G Í  ʠ  ī ʛʦʤʦʤʦʨʬ, ʪʦ G/N Í . ʇʦʢʘʞʝʤ, ʯʪʦ G/N Í . ʊʘʢ ʢʘʢ N Ì 

OÝ(G), ʪʦ, ʩʦʛʣʘʩʥʦ ʣʝʤʤʝ 5.2, H/N ī -ʧʨʦʝʢʪʦʨ ʛʨʫʧʧʳ G/N. ɽʩʣʠ G/N Í , ʪʦ 

H/N = G/N, ʘ ʟʥʘʯʠʪ, G = H Í , ʯʪʦ ʥʝʚʦʟʤʦʞʥʦ. ʇʦʵʪʦʤʫ G/N Î
ɋ.F  ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʛʨʫʧʧʘ G/N ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʫʩʣʦʚʠʶ ʪʝʦʨʝʤʳ. ʊʦʛʜʘ ʧʦ ʠʥʜʫʢʮʠʠ B/NÍ Cov
ɋF (G/N). 

ʊʘʢ ʢʘʢ B @ G/AÍ , ʪʦ ʧʦ ʣʝʤʤʝ 6.2 (5) BÍCov
ɋF (G). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ 

CoreG(HžB)žOÝ(G) Í 1, ʧʦʣʫʯʘʝʤ  

CompG(A) Ì Cov
ɋF (G) = ProjɋF (G). 

ʇʫʩʪʴ ʪʝʧʝʨʴ CoreG(HžB)žOÝ(G) = 1. ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʩʧʨʘʚʝʜʣʠʚʦ 

ʥʝʨʘʚʝʥʩʪʚʦ CoreG(B)žOÝ(G) Í 1 ʠ K ï ʤʠʥʠʤʘʣʴʥʘʷ ʥʦʨʤʘʣʴʥʘʷ Ý-ʧʦʜʛʨʫʧʧʘ 

ʛʨʫʧʧʳ G, ʩʦʜʝʨʞʘʱʘʷʩʷ ʚ B. ʇʫʩʪʴ T : = AKžH. ʇʦʢʘʞʝʤ, ʯʪʦ ʧʦʜʛʨʫʧʧʘ T ̫ ʚʣʷʝʪʩʷ 

ʥʦʨʤʘʣʴʥʦʡ ʚ G. ɺ ʩʘʤʦʤ ʜʝʣʝ, ʪʘʢ ʢʘʢ AK = AĬK ʠ A ī ʘʙʝʣʝʚʘ ʛʨʫʧʧʘ, ʪʦ A Ì CG(AK) 

ʠ ʧʦʵʪʦʤʫ A Ì NG(T). ɺʚʠʜʫ H Ì NG(T), ʧʦʣʫʯʘʝʤ G = HA Ì NG(T). ʉʣʝʜʦʚʘʪʝʣʴʥʦ, T 

ï ʥʦʨʤʘʣʴʥʘʷ Ý-ʧʦʜʛʨʫʧʧʘ ʚ G. ɺ ʩʠʣʫ CoreG(HžB)žOÝ(G) = 1, ʠʤʝʝʤ T Ì/ B. 

ʇʦʩʢʦʣʴʢʫ B ī ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʦʜʛʨʫʧʧʘ ʛʨʫʧʧʳ G, ʪʦ G = TB. ʊʦʛʜʘ ʠʟ B Í  

ʧʦʣʫʯʘʝʤ  

G/T = BT/T @ B/BžT Í . 

ʀʟ H Í Proj
ɋF (G) ʧʦ ʣʝʤʤʝ 5.2 ʩʣʝʜʫʝʪ, ʯʪʦ H/T Í Proj

ɋF (G/T). ʇʦʩʢʦʣʴʢʫ G/T Í , 

ʪʦ G = H, ʯʪʦ ʥʝʚʦʟʤʦʞʥʦ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, CoreG(B)žOÝ(G) = 1. ʊʦʛʜʘ ʜʣʷ ʣʶʙʦʡ 

ʥʝʝʜʠʥʠʯʥʦʡ ʥʦʨʤʘʣʴʥʦʡ Ý-ʧʦʜʛʨʫʧʧʳ L ʛʨʫʧʧʳ G ʩʧʨʘʚʝʜʣʠʚʦ L Ì/ B ʠ ʧʦʵʪʦʤʫ G 

= BL. ʊʘʢ ʢʘʢ B Í , ʪʦ G/L = BL/L Í . ʊʘʢʠʤ ʦʙʨʘʟʦʤ, BL/L ī -ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʧʦʜʛʨʫʧʧʘ ʚ G/L ʜʣʷ ʣʶʙʦʡ ʥʦʨʤʘʣʴʥʦʡ Ý-ʧʦʜʛʨʫʧʧʳ L ʠʟ G. ʉʦʛʣʘʩʥʦ ʦʧʨʝʜʝʣʝʥʠʶ 

5.1, B ̫ʚʣʷʝʪʩʷ -ʧʨʦʝʢʪʦʨʦʤ ʚ G ʠ ʧʦʵʪʦʤʫ CompG(A) Ì Proj
ɋF (G) = CovɋF (G). ʊʝʤ 

ʩʘʤʳʤ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ Proj
ɋF (G) = CovɋF (G) = CompG(A).  

ʊʝʦʨʝʤʘ ʜʦʢʘʟʘʥʘ. 

ʇʦʩʢʦʣʴʢʫ, ʩʦʛʣʘʩʥʦ ʣʝʤʤʝ 4.3 (1), ʚʩʷʢʠʡ ʢʣʘʩʩ ʐʫʥʢʘ ʷʚʣʷʝʪʩʷ ÝP-

ʛʦʤʦʤʦʨʬʦʤ, ʪʦ ʧʨʠ Ý =  ʠ  =  ʠʟ ʪʝʦʨʝʤʳ 6.1 ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʳʪʝʢʘʝʪ 

ʩʣʝʜʫʶʱʠʡ ʠʟʚʝʩʪʥʳʡ ʨʝʟʫʣʴʪʘʪ. 
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ʉʣʝʜʩʪʚʠʝ 6.1 (ʪʝʦʨʝʤʘ 5.1963). ʇʫʩʪɹ  ï ʢʣʘʩʩ ʐʫʥʢʘ, A ï ʤʠʥʠʤʘʣʴʥʘʷ 

ʥʦʨʤʘʣʴʥʘʷ ʧʦʜʛʨʫʧʧʘ ʛʨʫʧʧʳ G, ʧʨʠʯʝʤ G Î  ʠ G/A Í . ɽʩʣʠ A ʘʙʝʣʝʚʘ, ʪʦ  

ProjF(G) = CovF(G) = CompG(A). 

ʊʝʦʨʝʤʘ 6.2. ʇʫʩʪʴ  ï ʥʘʩʣʝʜʩʪʚʝʥʥʳʡ ʛʦʤʦʤʦʨʬ,  ï ʥʝʧʫʩʪʦʡ ÝP-

ʛʦʤʦʤʦʨʬ ʚ , G Í  ʠ N ï ʥʠʣʴʧʦʪʝʥʪʥʘʷ ʥʦʨʤʘʣʴʥʘʷ Ý-ʧʦʜʛʨʫʧʧʘ ʛʨʫʧʧʳ G, H ï 

-ʧʦʜʛʨʫʧʧʘ ʚ G ʪʘʢʘʷ, ʯʪʦ G = HN. ʊʦʛʜʘ ʩʧʨʘʚʝʜʣʠʚʳ ʩʣʝʜʫʶʱʠʝ ʫʪʚʝʨʞʜʝʥʠʷ: 

(1) H ʩʦʜʝʨʞʠʪʩʷ ʚ ʥʝʢʦʪʦʨʦʤ -ʧʨʦʝʢʪʦʨʝ ʛʨʫʧʧʳ G.  ɺ ʯʘʩʪʥʦʩʪʠ, ʝʩʣʠ 

H  ï  -ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʦʜʛʨʫʧʧʘ ʛʨʫʧʧʳ G, ʪʦ H ̫ʚʣʷʝʪʩʷ -ʧʨʦʝʢʪʦʨʦʤ ʚ G; 

(2) ɽʩʣʠ H ï ʨʘʟʨʝʰʠʤʘʷ ʛʨʫʧʧʘ, ʪʦ H ʩʦʜʝʨʞʠʪʩʷ ʚ ʥʝʢʦʪʦʨʦʡ ʨʘʟʨʝʰʠʤʦʡ 

-ʧʦʢʨʳʚʘʶʱʝʡ ʧʦʜʛʨʫʧʧʝ ʛʨʫʧʧʳ G. ɺ ʯʘʩʪʥʦʩʪʠ, ʝʩʣʠ H ï ʨʘʟʨʝʰʠʤʘʷ -

ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʦʜʛʨʫʧʧʘ ʛʨʫʧʧʳ G, ʪʦ H ï -ʧʦʢʨʳʚʘʶʱʘʷ ʧʦʜʛʨʫʧʧʘ ʚ G. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. (1) ʇʨʠʤʝʥʠʤ ʠʥʜʫʢʮʠʶ ʧʦ ʧʦʨʷʜʢʫ ʛʨʫʧʧʳ G. ɽʩʣʠ G Í , 

ʪʦ G ï -ʧʨʦʝʢʪʦʨ ʚ G. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʫʪʚʝʨʞʜʝʥʠʝ ʚʝʨʥʦ. ʇʫʩʪʴ G Î .  ɽʩʣʠ N = 

1, ʪʦ H = G ï -ʧʨʦʝʢʪʦʨ ʚ G ʠ ʫʪʚʝʨʞʜʝʥʠʝ ʚʝʨʥʦ. ʇʫʩʪʴ N Í 1 ʠ A ï ʤʠʥʠʤʘʣʴʥʘʷ 

ʥʦʨʤʘʣʴʥʘʷ ʧʦʜʛʨʫʧʧʘ ʛʨʫʧʧʳ G, ʩʦʜʝʨʞʘʱʘʷʩʷ ʚ N. ʊʘʢ ʢʘʢ N ï ʥʠʣʴʧʦʪʝʥʪʥʘʷ Ý-

ʛʨʫʧʧʘ, ʪʦ A ï ʘʙʝʣʝʚʘ ʤʠʥʠʤʘʣʴʥʘʷ ʥʦʨʤʘʣʴʥʘʷ Ý-ʧʦʜʛʨʫʧʧʘ ʛʨʫʧʧʳ G. ʇʦʢʘʞʝʤ, 

ʯʪʦ ʜʣʷ G/A ʚʳʧʦʣʥʷʝʪʩʷ ʫʩʣʦʚʠʝ ʪʝʦʨʝʤʳ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, N/A ï ʥʠʣʴʧʦʪʝʥʪʥʘʷ 

ʥʦʨʤʘʣʴʥʘʷ Ý-ʧʦʜʛʨʫʧʧʘ ʛʨʫʧʧʳ G/A. ɺ ʩʠʣʫ ʪʦʛʦ, ʯʪʦ ʢʣʘʩʩ  ̫ ʚʣʷʝʪʩʷ 

ʛʦʤʦʤʦʨʬʦʤ, G/A Í . ʊʘʢ ʢʘʢ H Í  ʠ  ï ʛʦʤʦʤʦʨʬ, ʪʦ HA/A Í . ʇʦʩʢʦʣʴʢʫ G 

= HN, ʪʦ G/A = (HA/A)(N/A). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʠʥʜʫʢʮʠʠ ʜʣʷ G/A ʚʳʧʦʣʥʷʝʪʩʷ 

ʟʘʢʣʶʯʝʥʠʝ ʪʝʦʨʝʤʳ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ -ʧʨʦʝʢʪʦʨ K/A ʚ ʛʨʫʧʧʝ G/A 

ʪʘʢʦʡ, ʯʪʦ HA/A Ì K/A.  

ʈʘʩʩʤʦʪʨʠʤ ʩʣʫʯʘʡ, ʢʦʛʜʘ K < G. ʇʦʢʘʞʝʤ, ʯʪʦ K ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʫʩʣʦʚʠʶ 

ʪʝʦʨʝʤʳ. ɺ ʩʘʤʦʤ ʜʝʣʝ, KžN ï ʥʠʣʴʧʦʪʝʥʪʥʘʷ ʥʦʨʤʘʣʴʥʘʷ Ý-ʧʦʜʛʨʫʧʧʘ ʛʨʫʧʧʳ K, H 

ï -ʧʦʜʛʨʫʧʧʘ ʚ K, ʠ ʩʧʨʘʚʝʜʣʠʚʳ ʨʘʚʝʥʩʪʚʘ 

K = GžK = HNžK = H(NžK). 

ɺʚʠʜʫ ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʠ ʢʣʘʩʩʘ , ʠʤʝʝʤ K Í . ʊʦʛʜʘ ʧʦ ʠʥʜʫʢʮʠʠ ʩʫʱʝʩʪʚʫʝʪ 

-ʧʨʦʝʢʪʦʨ R ʛʨʫʧʧʳ K, ʩʦʜʝʨʞʘʱʠʡ H. ʆʪʩʶʜʘ, ʩʦʛʣʘʩʥʦ ʣʝʤʤʝ 5.1, ʧʦʣʫʯʘʝʤ, ʯʪʦ R 

ï -ʧʨʦʝʢʪʦʨ ʚ G. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʫʪʚʝʨʞʜʝʥʠʝ ʚʝʨʥʦ. 

ʇʫʩʪʴ ʪʝʧʝʨʴ G = K. ʊʦʛʜʘ G/A = K/A Í . ʊʘʢ ʢʘʢ A ï Ý-ʛʨʫʧʧʘ, ʪʦ ʛʨʫʧʧʘ G 

ʦʙʣʘʜʘʝʪ ʨʘʟʨʝʰʠʤʦʡ -ʢʦʨʘʜʠʢʘʣʴʥʦʡ Ý-ʧʦʜʛʨʫʧʧʦʡ ʠ ʧʦ ʪʝʦʨʝʤʝ 3.1 ʛʨʫʧʧʘ G 

ʦʙʣʘʜʘʝʪ -ʧʨʦʝʢʪʦʨʦʤ. ʇʫʩʪʴ T ï 
ɋF -ʧʨʦʝʢʪʦʨ ʛʨʫʧʧʳ G. ʇʦʩʢʦʣʴʢʫ F  ̫ ʚʣʷʝʪʩʷ 

ÝP-ʛʦʤʦʤʦʨʬʦʤ, ʪʦ, ʩʦʛʣʘʩʥʦ ʪʝʦʨʝʤʝ 6.1, T ̫ʚʣʷʝʪʩʷ ʜʦʧʦʣʥʝʥʠʝʤ ʢ A ʚ G. ʊʘʢ ʢʘʢ 

 
63 ʄʦʥʘʭʦʚ ɺ.ʉ. ɺʚʝʜʝʥʠʝ ʚ ʪʝʦʨʠʶ ʢʦʥʝʯʥʳʭ ʛʨʫʧʧ ʠ ʠʭ ʢʣʘʩʩʦʚ. ʄʠʥʩʢ: ɺʳ.h h ʢ., 2006. 
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G = [A]T ʠ A ï ʘʙʝʣʝʚʘ ʤʠʥʠʤʘʣʴʥʘʷ ʥʦʨʤʘʣʴʥʘʷ Ý-ʧʦʜʛʨʫʧʧʘ ʚ G, ʪʦ T ī 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʦʜʛʨʫʧʧʘ ʚ G. ʇʦʢʘʞʝʤ, ʯʪʦ ʧʦʜʛʨʫʧʧʘ NžT ʥʦʨʤʘʣʴʥʘ ʚ G. 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʧʦʩʢʦʣʴʢʫ ʧʦʜʛʨʫʧʧʘ A ʥʦʨʤʘʣʴʥʘ ʚ N ʠ N ʥʠʣʴʧʦʪʝʥʪʥʘ, ʪʦ A Ì 

CG(N) ʠ ʧʦʵʪʦʤʫ A Ì NG(NžT). ʊʦʛʜʘ G = TA Ì NG(NžT) ʠ, ʟʥʘʯʠʪ, NžT ï ʥʦʨʤʘʣʴʥʘʷ 

Ý-ʧʦʜʛʨʫʧʧʘ ʛʨʫʧʧʳ G. ɽʩʣʠ NžT Í1, ʪʦ ʧʦʜʛʨʫʧʧʫ A ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʩʦʜʝʨʞʘʱʝʡʩʷ 

ʚ ʧʝʨʝʩʝʯʝʥʠʠ NžT. ʊʦʛʜʘ G = TA = T Í
ɋF , ʯʪʦ ʥʝʚʦʟʤʦʞʥʦ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, NžT = 

1. ʊʦʛʜʘ ʠʟ A Ì N ʠ G = [A]T = [N]T ʧʦʣʫʯʘʝʤ N = A ī ʤʠʥʠʤʘʣʴʥʘʷ ʥʦʨʤʘʣʴʥʘʷ Ý-

ʧʦʜʛʨʫʧʧʘ ʚ G. ʂʨʦʤʝ ʪʦʛʦ, HžN ï ʥʦʨʤʘʣʴʥʘʷ ʧʦʜʛʨʫʧʧʘ ʚ G. ɽʩʣʠ HžN = N, ʪʦ N Ì 

H ʠ G = HN = H Í
ɋF , ʯʪʦ ʥʝʚʦʟʤʦʞʥʦ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, HžN = 1 ʠ ʧʦʜʛʨʫʧʧʘ H 

ʚ̫ʣʷʝʪʩʷ ʜʦʧʦʣʥʝʥʠʝʤ ʢ N ʚ G. ʊʦʛʜʘ ʧʦ ʪʝʦʨʝʤʝ 6.1 H ï 
ɋF -ʧʨʦʝʢʪʦʨ ʛʨʫʧʧʳ G, 

ʩʦʜʝʨʞʘʱʠʡ H.  

(2) ʇʫʩʪʴ H ï ʨʘʟʨʝʰʠʤʘʷ ʛʨʫʧʧʘ. ʇʨʠʤʝʥʠʤ ʠʥʜʫʢʮʠʶ ʧʦ ʧʦʨʷʜʢʫ ʛʨʫʧʧʳ G. 

ʈʘʩʩʫʞʜʘʷ ʢʘʢ ʚ ʧʫʥʢʪʝ (1), ʧʦʣʫʯʠʤ, ʯʪʦ G Î 
ɋF , N Í 1 ʠ ʜʣ̫ G/A ʚʳʧʦʣʥʷʝʪʩʷ 

ʫʩʣʦʚʠʝ ʪʝʦʨʝʤʳ, ʛʜʝ A ï ʤʠʥʠʤʘʣʴʥʘʷ ʥʦʨʤʘʣʴʥʘʷ ʧʦʜʛʨʫʧʧʘ ʛʨʫʧʧʳ G, 

ʩʦʜʝʨʞʘʱʘʷʩʷ ʚ N. ʊʦʛʜʘ ʧʦ ʠʥʜʫʢʮʠʠ ʚ G/A ʩʫʱʝʩʪʚʫʝʪ ʨʘʟʨʝʰʠʤʘʷ 
ɋF -

ʧʦʢʨʳʚʘʶʱʘʷ ʧʦʜʛʨʫʧʧʘ K/A ʪʘʢʘʷ, ʯʪʦ HA/A Ì K/A. ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ K ï 

ʨʘʟʨʝʰʠʤʘʷ ʛʨʫʧʧʘ. 

ʇʫʩʪʴ K < G. ʊʦʛʜʘ, ʢʘʢ ʠ ʚ ʧʫʥʢʪʝ (1) ʜʘʥʥʦʡ ʪʝʦʨʝʤʳ, K ʫʜʦʚʣʝʪʚʦʨʷʝʪ 

ʫʩʣʦʚʠʶ ʪʝʦʨʝʤʳ ʠ ʧʦ ʠʥʜʫʢʮʠʠ ʚ K ʩʫʱʝʩʪʚʫʝʪ ʨʘʟʨʝʰʠʤʘʷ 
ɋF -ʧʦʢʨʳʚʘʶʱʘʷ 

ʧʦʜʛʨʫʧʧʘ R, ʩʦʜʝʨʞʘʱʘʷ H. ʆʪʩʶʜʘ, ʩʦʛʣʘʩʥʦ ʣʝʤʤʝ 6.2 (4), ʧʦʣʫʯʘʝʤ, ʯʪʦ R ï 
ɋF -

ʧʦʢʨʳʚʘʶʱʘʷ ʧʦʜʛʨʫʧʧʘ ʚ G.  

ʇʫʩʪʴ G = K. ʊʦʛʜʘ, ʨʘʩʩʫʞʜʘʷ, ʢʘʢ ʠ ʚ ʧʫʥʢʪʝ (1) ʜʘʥʥʦʡ ʪʝʦʨʝʤʳ, ʧʦ ʪʝʦʨʝʤʝ 

6.1 ʧʦʣʫʯʠʤ, ʯʪʦ H ï 
ɋF -ʧʦʢʨʳʚʘʶʱʘʷ ʧʦʜʛʨʫʧʧʘ ʛʨʫʧʧʳ G.  

ʊʝʦʨʝʤʘ ʜʦʢʘʟʘʥʘ. 

ʇʨʠ Ý = I  ʠʟ ʪʝʦʨʝʤʳ 6.2 ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʣʫʯʘʝʤ ʩʣʝʜʫʶʱʠʡ ʠʟʚʝʩʪʥʳʡ 

ʨʝʟʫʣʴʪʘʪ. 

ʉʣʝʜʩʪʚʠʝ 6.2 (ɺ. ɻʘʰʶʮ, ʣʝʤʤʘ III.3.1464). ʇʫʩʪʴ F ï ʢʣʘʩʩ ʐʫʥʢʘ, G ï 

ʛʨʫʧʧʘ, N ï ʥʠʣʴʧʦʪʝʥʪʥʘʷ ʥʦʨʤʘʣʴʥʘʷ ʧʦʜʛʨʫʧʧʘ ʛʨʫʧʧʳ G. ɽʩʣʠ H ï F-

ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʦʜʛʨʫʧʧʘ ʛʨʫʧʧʳ G ʪʘʢʘʷ, ʯʪʦ G = HN, ʪʦ H ̫ ʚʣʷʝʪʩʷ F-

ʧʨʦʝʢʪʦʨʦʤ ʛʨʫʧʧʳ G. 

ʊʝʦʨʝʤʘ 6.3. ʇʫʩʪʴ X ï ʥʘʩʣʝʜʩʪʚʝʥʥʳʡ ʛʦʤʦʤʦʨʬ, F ï ʥʝʧʫʩʪʦʡ ÝP-

ʛʦʤʦʤʦʨʬ ʚ X, G ï X-ʛʨʫʧʧʘ, ʦʙʣʘʜʘʶʱʘʷ ʨʘʟʨʝʰʠʤʦʡ 
ɋF -ʢʦʨʘʜʠʢʘʣʴʥʦʡ Ý-

ʧʦʜʛʨʫʧʧʦʡ. ʈʘʟʨʝʰʠʤʘʷ ʧʦʜʛʨʫʧʧʘ H ʛʨʫʧʧʳ G ̫ʚʣʷʝʪʩʷ 
ɋF -ʧʨʦʝʢʪʦʨʦʤ ʚ G ʚ ʪʦʤ 

ʠ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ H ï 
ɋF -ʧʦʢʨʳʚʘʶʱʘʷ ʧʦʜʛʨʫʧʧʘ ʚ G. 

 
64 Doerk K., ʅawkes T. Finite soluble groups. Berlin ī New Jork: Walter de Gruyter, 1992. 
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ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. 1. ʅʝʦʙʭʦʜʠʤʦʩʪʴ. ʇʫʩʪʴ H ï 
ɋF -ʧʨʦʝʢʪʦʨ ʛʨʫʧʧʳ G ʠ 

L ï ʨʘʟʨʝʰʠʤʘʷ 
ɋF -ʢʦʨʘʜʠʢʘʣʴʥʘʷ Ý-ʧʦʜʛʨʫʧʧʘ ʚ G. ʉʦʛʣʘʩʥʦ ʦʧʨʝʜʝʣʝʥʠʶ 5.1, H 

ʷʚʣʷʝʪʩ ̫ 
ɋF -ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʦʜʛʨʫʧʧʦʡ ʚ ʛʨʫʧʧʝ G. ʇʨʠʤʝʥʷʷ ʠʥʜʫʢʮʠʶ ʧʦ ʧʦʨʷʜʢʫ 

ʛʨʫʧʧʳ G, ʧʦʢʘʞʝʤ, ʯʪʦ H ̫ ʚʣʷʝʪʩʷ 
ɋF -ʧʦʢʨʳʚʘʶʱʝʡ ʧʦʜʛʨʫʧʧʦʡ ʚ G. ɽʩʣʠ G Í

ɋF

, ʪʦ ʫʪʚʝʨʞʜʝʥʠʝ ʚʝʨʥʦ. ʇʫʩʪʴ G Î 
ɋF . ʊʦʛʜʘ L Í 1 ʠ ʩʫʱʝʩʪʚʫʝʪ ʤʠʥʠʤʘʣʴʥʘʷ 

ʥʦʨʤʘʣʴʥʘʷ Ý-ʧʦʜʛʨʫʧʧʘ A ʛʨʫʧʧʳ G, ʩʦʜʝʨʞʘʱʘʷʩʷ ʚ L. ʊʘʢ ʢʘʢ (G/A)/(L/A) @ G/L Í 

ɋF , ʪʦ G/A ʦʙʣʘʜʘʝʪ ʨʘʟʨʝʰʠʤʦʡ 
ɋF -ʢʦʨʘʜʠʢʘʣʴʥʦʡ Ý-ʧʦʜʛʨʫʧʧʦʡ. ʇʦʩʢʦʣʴʢʫ G Í

X ʠ X ī ʛʦʤʦʤʦʨʬ, ʪʦ G/A ÍX. ʉʦʛʣʘʩʥʦ ʣʝʤʤʝ 5.2, ʧʦʜʛʨʫʧʧʘ HA/A ̫ ʚʣʷʝʪʩʷ 
ɋF -

ʧʨʦʝʢʪʦʨʦʤ ʛʨʫʧʧʳ G/A ʠ ʧʦ ʠʥʜʫʢʮʠʠ HA/A ī 
ɋF -ʧʦʢʨʳʚʘʶʱʘʷ ʧʦʜʛʨʫʧʧʘ ʚ G/A. 

ʇʫʩʪʴ K := HA. ʊʦʛʜʘ K/A = HA/A @ H/(HžA) ʠ, ʟʥʘʯʠʪ, K ï ʨʘʟʨʝʰʠʤʘʷ ʛʨʫʧʧʘ. 

ʇʦʢʘʞʝʤ, ʯʪʦ ʜʣʷ ʛʨʫʧʧʳ K ʚʳʧʦʣʥʷʝʪʩʷ ʫʩʣʦʚʠʝ ʪʝʦʨʝʤʳ 6.2. 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, A ï ʥʠʣʴʧʦʪʝʥʪʥʘʷ ʥʦʨʤʘʣʴʥʘʷ Ý-ʧʦʜʛʨʫʧʧʘ ʚ K ʠ H ï ʨʘʟʨʝʰʠʤʘʷ 

ɋF -ʧʦʜʛʨʫʧʧʘ ʚ K. ʊʘʢ ʢʘʢ  X ï ʥʘʩʣʝʜʩʪʚʝʥʥʳʡ ʢʣʘʩʩ, ʪʦ K ÍX. ʇʦʩʢʦʣʴʢʫ H ī 
ɋF

-ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʦʜʛʨʫʧʧʘ ʚ G, ʪʦ H ï 
ɋF -ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʦʜʛʨʫʧʧʘ ʚ K. ʊʦʛʜʘ ʧʦ 

ʪʝʦʨʝʤʝ 6.2 (2) H ̫ ʚʣʷʝʪʩʷ 
ɋF -ʧʦʢʨʳʚʘʶʱʝʡ ʧʦʜʛʨʫʧʧʦʡ ʚ K. ʊʘʢ ʢʘʢ K/A ï 

ɋF -

ʧʦʢʨʳʚʘʶʱʘʷ ʧʦʜʛʨʫʧʧʘ ʚ G/A, ʪʦ, ʩʦʛʣʘʩʥʦ ʣʝʤʤʝ 6.2 (4), H ï 
ɋF -ʧʦʢʨʳʚʘʶʱʘʷ 

ʧʦʜʛʨʫʧʧʘ ʚ G. 

2. ɼʦʩʪʘʪʦʯʥʦʩʪ.ɹ ʇʫʩʪʴ H ï 
ɋF -ʧʦʢʨʳʚʘʶʱʘʷ ʧʦʜʛʨʫʧʧʘ ʛʨʫʧʧʳ G. 

ʊʦʛʜʘ ʧʦ ʣʝʤʤʝ 6.1 H ̫ ʚʣʷʝʪʩʷ 
ɋF -ʧʨʦʝʢʪʦʨʦʤ ʛʨʫʧʧʳ G.  

ʊʝʦʨʝʤʘ ʜʦʢʘʟʘʥʘ.  

ʉʣʝʜʩʪʚʠʝ 6.3. ʇʫʩʪʴ X ï ʥʘʩʣʝʜʩʪʚʝʥʥʳʡ ʛʦʤʦʤʦʨʬ, Ý = Ý+, F ī ʥʝʧʫʩʪʦʡ 

ÝP-ʛʦʤʦʤʦʨʬ ʚ X, G ï X-ʛʨʫʧʧʘ, ʦʙʣʘʜʘʶʱʘʷ 
ɋF -ʢʦʨʘʜʠʢʘʣʴʥʦʡ Ý-ʧʦʜʛʨʫʧʧʦʡ. 

ʇʦʜʛʨʫʧʧʘ H ʛʨʫʧʧʳ G ̫ʚʣʷʝʪʩʷ 
ɋF -ʧʨʦʝʢʪʦʨʦʤ ʚ G ʚ ʪʦʤ ʠ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, 

ʢʦʛʜʘ H ï 
ɋF -ʧʦʢʨʳʚʘʶʱʘʷ ʧʦʜʛʨʫʧʧʘ ʚ G. 

ɺʚʠʜʫ ʣʝʤʤʳ 4.4 (2), ʩʧʨʘʚʝʜʣʠʚ ʩʣʝʜʫʶʱʠʡ ʨʝʟʫʣʴʪʘʪ. 

ʉʣʝʜʩʪʚʠʝ 6.4. ʇʫʩʪʴ F ï ʥʝʧʫʩʪʘʷ Ý-ʥʘʩʳʱʝʥʥʘʷ ʬʦʨʤʘʮʠʷ ʠ G ï ʛʨʫʧʧʘ ʩ 

ʨʘʟʨʝʰʠʤʳʤ 
ɋF -ʢʦʨʘʜʠʢʘʣʦʤ, ʷʚʣʷʶʱʠʤʩʷ Ý-ʛʨʫʧʧʦʡ. ʈʘʟʨʝʰʠʤʘʷ ʧʦʜʛʨʫʧʧʘ H 

ʛʨʫʧʧʳ G ̫ʚʣʷʝʪʩʷ 
ɋF -ʧʨʦʝʢʪʦʨʦʤ ʚ G ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ H ï 

ɋF -

ʧʦʢʨʳʚʘʶʱʘʷ ʧʦʜʛʨʫʧʧʘ ʚ G. 

ʊʝʦʨʝʤʘ 6.4. ʇʫʩʪʴ F ï Ý-ʢʦʤʧʦʟʠʮʠʦʥʥʘʷ ʬʦʨʤʘʮʠʷ, 
ɋF -ʢʦʨʘʜʠʢʘʣ ʛʨʫʧʧʳ 

G ̫ʚʣʷʝʪʩʷ ʨʘʟʨʝʰʠʤʦʡ (ÝžK(F))-ʛʨʫʧʧʦʡ. ʊʦʛʜʘ ʣʶʙʳʝ ʜʚʝ 
ɋF -ʧʦʢʨʳʚʘʶʱʠʝ 

ʧʦʜʛʨʫʧʧʳ ʛʨʫʧʧʳ G ʩʦʧʨʷʞʝʥʳ ʚ G. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʇʫʩʪʴ H1 ʠ H2 ï ɋF -ʧʦʢʨʳʚʘʶʱʠʝ ʧʦʜʛʨʫʧʧʳ ʛʨʫʧʧʳ G. 

ʇʦʢʘʞʝʤ, ʯʪʦ H1 ʠ H2 ʩʦʧʨʷʞʝʥʳ ʚ G. ʇʨʠʤʝʥʠʤ ʠʥʜʫʢʮʠʶ ʧʦ ʧʦʨʷʜʢʫ ʛʨʫʧʧʳ G. 
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ɽʩʣʠ G Í
ɋF , ʪʦ H1 = G = H2 ʠ ʫʪʚʝʨʞʜʝʥʠʝ ʚʝʨʥʦ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, G Î 

ɋF  ʠ ʧʦʵʪʦʤʫ 

G
WF
Í 1. ʇʫʩʪʴ L ï ʤʠʥʠʤʘʣʴʥʘʷ ʥʦʨʤʘʣʴʥʘʷ ʧʦʜʛʨʫʧʧʘ ʛʨʫʧʧʳ G, ʩʦʜʝʨʞʘʱʘʷʩʷ ʚ G

WF
. ʊʦʛʜʘ L ̫ʚʣʷʝʪʩʷ ʘʙʝʣʝʚʦʡ p-ʛʨʫʧʧʦʡ ʜʣʷ ʥʝʢʦʪʦʨʦʛʦ ʧʨʦʩʪʦʛʦ ʯʠʩʣʘ p ʪʘʢʦʛʦ, ʯʪʦ 

Zp
 
Í Ý1 

:= ÝžK(F). ʊʘʢ ʢʘʢ G
WF
 ̫ʚʣʷʝʪʩʷ Ý-ʛʨʫʧʧʦʡ, ʪʦ ʛʨʫʧʧʘ G ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ Ý-

ʛʨʫʧʧʦʡ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ G Î F ʠ G
F
Í1.  

ʉʦʛʣʘʩʥʦ ʣʝʤʤʝ 6.2 (3) H1L/L ʠ H2L/L ï ɋF -ʧʦʢʨʳʚʘʶʱʠʝ ʧʦʜʛʨʫʧʧʳ ʚ G/L. 

ʇʨʦʚʝʨʠʤ, ʯʪʦ ʜʣʷ G/L ʚʳʧʦʣʥʷʝʪʩʷ ʫʩʣʦʚʠʝ ʪʝʦʨʝʤʳ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʧʦ ʣʝʤʤʝ 2.4 

ʩʧʨʘʚʝʜʣʠʚʦ ʨʘʚʝʥʩʪʚʦ (G/L)
WF
 = G

WF
L/L ʠ ʧʦʵʪʦʤʫ (G/L)

WF
 ï ʨʘʟʨʝʰʠʤʘʷ Ý1-

ʛʨʫʧʧʘ. ʊʦʛʜʘ ʧʦ ʠʥʜʫʢʮʠʠ H1L/L ʠ H2L/L ʩʦʧʨʷʞʝʥʳ ʚ G/L. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘʡʜʝʪʩʷ 

ʪʘʢʦʡ ʵʣʝʤʝʥʪ xÍG, ʯʪʦ H1L/L = H2xL/L ʠ, ʟʥʘʯʠʪ, H1L = H2xL. ʇʦʩʢʦʣʴʢʫ H2 ī ɋF -

ʧʦʢʨʳʚʘʶʱʘʷ ʧʦʜʛʨʫʧʧʘ ʛʨʫʧʧʳ G, ʪʦ ʥʝʪʨʫʜʥʦ ʧʨʦʚʝʨʠʪʴ, ʯʪʦ H2x ̫ʚʣʷʝʪʩʷ 
ɋF -

ʧʦʢʨʳʚʘʶʱʝʡ ʧʦʜʛʨʫʧʧʦʡ ʚ G. ʊʦʛʜʘ ʧʦ ʣʝʤʤʝ 6.2 (2) H1 ʠ H2x ī ɋF -ʧʦʢʨʳʚʘʶʱʠʝ 

ʧʦʜʛʨʫʧʧʳ ʚ ʛʨʫʧʧʝ H1L. ʊʘʢ ʢʘʢ H1L/L Í ɋF , ʪʦ ʩʧʨʘʚʝʜʣʠʚʦ ʚʢʣʶʯʝʥʠʝ (H1L)
WF
Ì L 

ʠ ʧʦʵʪʦʤʫ (H1L)
WF
ï ʨʘʟʨʝʰʠʤʘʷ Ý1-ʛʨʫʧʧʘ. ɽʩʣʠ H1L<G, ʪʦ ʧʦ ʠʥʜʫʢʮʠʠ ʩʫʱʝʩʪʚʫʝʪ 

yÍ H1L ʪʘʢʦʡ, ʯʪʦ H1 = (H2x)y ʠ, ʟʥʘʯʠʪ,  H1 ʠ H2 ʩʦʧʨʷʞʝʥʳ ʚ G.  

ʇʫʩʪʴ G = H1L = H2xL. ɽʩʣʠ CoreG(H1)žOÝ(G) Í 1, ʪʦ L ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʪʘʢ, 

ʯʪʦʙʳ L Ì H1. ʊʦʛʜʘ G = H1L = H1 Í ɋF  ʠ, ʟʥʘʯʠʪ, G = H1 = H2. ɸʥʘʣʦʛʠʯʥʦ, ʝʩʣʠ 

CoreG(H2x)žOÝ(G) Í 1, ʪʦ ʤʦʞʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ L Ì H2x. ʊʦʛʜʘ G = H2xL = H2x Í ɋF  ʠ G 

= H2x = H1. ʉʣʝʜʦʚʘʪʝʣʴʥʦ,   

CoreG(H1)žOÝ(G) = CoreG(H2x)žOÝ(G) = 1. 

ʊʘʢ ʢʘʢ L ̫ ʚʣʷʝʪʩʷ ʘʙʝʣʝʚʦʡ ʛʨʫʧʧʦʡ, ʪʦ LžH1 = LžH2x = 1 ʠ G = [L]H1 = [L]H2x. 

ʇʦʩʢʦʣʴʢʫ G/L = H1L/L Í ɋF , ʪʦ G
WF
Ì L ʠ ʧʦʵʪʦʤʫ L = G

WF
. ʊʘʢ ʢʘʢ L ï ʤʠʥʠʤʘʣʴʥʘʷ 

ʥʦʨʤʘʣʴʥʘʷ ʧʦʜʛʨʫʧʧʘ ʛʨʫʧʧʳ G ʠ G
F
 ï ʥʝʝʜʠʥʠʯʥʘʷ ʥʦʨʤʘʣʴʥʘʷ ʧʦʜʛʨʫʧʧʘ ʛʨʫʧʧʳ 

G, ʩʦʜʝʨʞʘʱʘʷʩʷ ʚ G
WF
= L, ʪʦ G

F
= L = G

WF
. ɺ ʩʠʣʫ ʘʙʝʣʝʚʦʩʪʠ ʧʦʜʛʨʫʧʧʳ L 

ʧʦʣʫʯʘʝʤ, ʯʪʦ H1 ʠ H2x ï ʤʘʢʩʠʤʘʣʴʥʳʝ ʧʦʜʛʨʫʧʧʳ ʚ G, ʧʨʠʯʝʤ ʧʦʜʛʨʫʧʧʳ H1 ʠ H2x 

F-ʘʙʥʦʨʤʘʣʴʥʳ ʚ ʛʨʫʧʧʝ G. ʇʦʩʢʦʣʴʢʫ Zp ÍÝžK(F), ʪʦ, ʩʦʛʣʘʩʥʦ ʪʝʦʨʝʤʝ 2.2, F ï 

(Zp)-ʢʦʤʧʦʟʠʮʠʦʥʥʘʷ ʬʦʨʤʘʮʠʷ. ʂʨʦʤʝ ʪʦʛʦ, CoreG(H1)žG
F
= CoreG(H2x)žG

F
, G

F
 ï 

ʨʘʟʨʝʰʠʤʘʷ, ʘ ʟʥʘʯʠʪ, ʠ p-ʨʘʟʨʝʰʠʤʘʷ ʛʨʫʧʧʘ, |G:H1| ʠ |G:H2x| ï p-ʯʠʩʣʘ. ʊʦʛʜʘ ʧʦ 

ʪʝʦʨʝʤʝ 2.3 ʧʦʜʛʨʫʧʧʳ H1 ʠ H2x ̫ ʚʣʷʶʪʩʷ ʩʦʧʨʷʞʝʥʥʳʤʠ ʚ G. ʊʝʤ ʩʘʤʳʤ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ H1 ʠ H2 ʩʦʧʨʷʞʝʥʳ ʚ G.  

ʊʝʦʨʝʤʘ ʜʦʢʘʟʘʥʘ. 

ʇʨʠ Ý = I  ʠʟ ʪʝʦʨʝʤʳ 6.4 ʚʳʪʝʢʘʝʪ ʩʣʝʜʫʶʱʠʡ ʨʝʟʫʣʴʪʘʪ. 

ʉʣʝʜʩʪʚʠʝ 6.5. ʇʫʩʪʴ F ï ʢʦʤʧʦʟʠʮʠʦʥʥʘʷ ʬʦʨʤʘʮʠʷ, F-ʢʦʨʘʜʠʢʘʣ ʛʨʫʧʧʳ G 
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ʷʚʣʷʝʪʩʷ ʨʘʟʨʝʰʠʤʦʡ (K(F))-ʛʨʫʧʧʦʡ. ʊʦʛʜʘ ʣʶʙʳʝ ʜʚʝ F-ʧʦʢʨʳʚʘʶʱʠʝ ʧʦʜʛʨʫʧʧʳ 

ʠʟ G ʩʦʧʨʷʞʝʥʳ ʚ G. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʩʚʦʡʩʪʚ 
ɋF -ʧʨʦʝʢʪʦʨʦʚ ʠ 

ɋF -ʧʦʢʨʳʚʘʶʱʠʭ ʧʦʜʛʨʫʧʧ 

ʢʦʥʝʯʥʦʡ ʛʨʫʧʧʳ ʜʣʷ ʧʨʦʠʟʚʦʣʴʥʦʛʦ Ý-ʧʨʠʤʠʪʠʚʥʦ ʟʘʤʢʥʫʪʦʛʦ ʛʦʤʦʤʦʨʬʘ (Ý-

ʢʦʤʧʦʟʠʮʠʦʥʥʦʡ ʬʦʨʤʘʮʠʠ) F ʧʨʦʜʦʣʞʘʪʁ ʠʩʩʣʝʜʦʚʘʥʠ,̫ ʠʥʠʮʠʠʨʦʚʘʥʥʳʝ ɺ.ɸ. 

ɺʝʜʝʨʥʠʢʦʚʳʤ ʠ ʄ.ʄ. ʉʦʨʦʢʠʥʦʡ ʚ ʨʘʙʦʪʝ65, ʪʝʤ ʩʘʤʳʤ ʧʦʣʫʯʝʥʦ ʜʘʣʴʥʝʡʰʝʝ 

ʧʨʦʜʚʠʞʝʥʠʝ ʚ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤʳ66 ʂ. ɼʝʨʢʘ ʠ ʊ. ʍʦʫʢʩʘ ʦ ʨʘʩʰʠʨʝʥʠʠ ʫʥʠʚʝʨʩʫʤʘ, 

ʜʣʷ ʢʦʪʦʨʦʛʦ ʨʘʙʦʪʘʝʪ ʪʝʦʨʠʷ ʧʨʦʝʢʪʦʨʦʚ, ʟʘ ʧʨʝʜʝʣʳ ʢʣʘʩʩʘ S ʚʩʝʭ ʢʦʥʝʯʥʳʭ 

ʨʘʟʨʝʰʠʤʳʭ ʛʨʫʧʧ.  

ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʛʣʘʚʳ ʘʥʦʥʩʠʨʦʚʘʥʳ ʥʘ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ 

çGroups and Graphs, Metrics and Manifildsè67; ʪʝʦʨʝʤʘ 5.1 ʦʧʫʙʣʠʢʦʚʘʥʘ ʩ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚʦʤ ʚ ʨʘʙʦʪʝ68. 

 

 

 

  

 
65 ɺʝʜʝʨʥʠʢʦʚ ɺ.ɸ., ʉʦʨʦʢʠʥʘ ʄ.ʄ. F -ʧʨʦʝʢʪʦʨʳ ʠ F -ʧʦʢʨʳʚʘʶʱʠʝ ʧʦʜʛʨʫʧʧʳ ʢʦʥʝʯʥʳʭ 

ʛʨʫʧʧ // ʉʠʙʠʨʩʢʠʡ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʞʫʨʥʘʣ, 2016. ʊ. 57, ˉ 6. ʉ. 1224ī1239. 
66 ʇʨʦʙʣʝʤʘ ɺ, ʛʣʘʚʘ III, Ä 3, Doerk K., ʅawkes T. Finite soluble groups. Berlin ī New Jork: Walter 

de Gruyter, 1992. 
67 Sorokina M.M. The 

ɋF -covering subgroups and 
ɋF -projectors of finite groups // ʄʘʪʝʨʠʘʣʳ 

ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çGroups and Graphs, Metrics and Manifildsè, ɽʢʘʪʝʨʠʥʙʫʨʛ, 2017. ʉ. 96. 
68 ʉʦʨʦʢʠʥʘ ʄ.ʄ. ʆ ʩʫʱʝʩʪʚʦʚʘʥʠʠ 

ɋF -ʧʨʦʝʢʪʦʨʦʚ ʚ ʢʦʥʝʯʥʳʭ ʛʨʫʧʧʘʭ // ʅʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ 

ʚʝʩʪʥʠʢ ʇʦʚʦʣʞʴʷ. 2019, ˉ 1. ʉ. 12ī14. 
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ÁéÞàÞ 3. ÊìâãéæîìàÞëæã òìîêììßîÞåìàÞëæý 
âãðÞéãç æêíñéúïëùê êÞáëæðëùê íìéãê 

 

3.1. ʉʫʱʥʦʩʪʴ ʤʘʛʥʠʪʥʦ-ʠʤʧʫʣʴʩʥʦʡ ʦʙʨʘʙʦʪʢʠ ʤʝʪʘʣʣʦʚ 

 

ʌʠʟʠʢʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʩ ʤʝʪʘʣʣʘʤʠ 

 

ʄʘʛʥʠʪʥʦ-ʠʤʧʫʣʴʩʥʘʷ ʦʙʨʘʙʦʪʢʘ ʤʝʪʘʣʣʦʚ ʠʤʝʝʪ ʨʷʜ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ 

ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ69,70. ɼʘʚʣʝʥʠʝ ʩʦʟʜʘʝʪʩʷ ʠʤʧʫʣʴʩʥʳʤ ʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ, ʠ ʦʜ-

ʥʦʡ ʠʟ ʫʥʠʢʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʧʨʷʤʦʛʦ ʚʦʟ-

ʜʝʡʩʪʚʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʦʙʲʝʢʪʘ, ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʦʪʩʫʪʩʪʚʠʝ ʧʦ-

ʚʨʝʞʜʝʥʠʡ, ʥʘʥʦʩʠʤʳʭ ʩʘʤʦʡ ʦʙʨʘʙʦʪʢʦʡ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ ʦʙʨʘ-

ʙʦʪʢʠ ʤʝʪʘʣʣʦʚ ʜʘʚʣʝʥʠʝʤ.  

ɼʘʚʣʝʥʠʝ ʚ ʩʢʠʥ-ʩʣʦʝ ʧʨʠ ʤʘʛʥʠʪʥʦ-ʠʤʧʫʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ ʩʦʟʜʘʝʪʩʷ ʟʘ ʩʯʝʪ 

ʥʘʚʝʜʝʥʥʳʭ ʚʠʭʨʝʚʳʭ ʪʦʢʦʚ, ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪʩʷ ʚ ʟʘʛʦʪʦʚʢʝ ʠ ʠʥʜʫʢʪʦʨʝ ʟʘ ʩʯʝʪ ʨʘʟ-

ʨʷʜʘ ʢʦʥʜʝʥʩʘʪʦʨʥʦʡ ʙʘʪʘʨʝʠ. ɼʘʥʥʫʶ ʩʠʩʪʝʤʫ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ, ʢʘʢ ʢʣʘʩʩʠʯʝ-

ʩʢʠʡ ʢʦʣʝʙʘʪʝʣʴʥʳʡ ʢʦʥʪʫʨ (ʨʠʩ. 3.1). 

 

ʈʠʩʫʥʦʢ 3.1. ʋʧʨʦʱʝʥʥʘʷ ʩʭʝʤʘ ʧʨʦʮʝʩʩʘ 

 

ɺʦʟʤʦʞʥʳʝ ʚ ʢʦʣʝʙʘʪʝʣʴʥʦʤ ʢʦʥʪʫʨʝ ʚʝʣʠʯʠʥʳ ʘʤʧʣʠʪʫʜʳ ʜʘʚʣʝʥʠʷ ʠʤʧʫʣʴ-

ʩʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʠ ʜʣʠʪʝʣʴʥʦʩʪʠ ʠʤʧʫʣʴʩʘ ʧʨʠ ʠʤʧʫʣʴʩʥʦʡ ʰʪʘʤʧʦʚʢʝ ʜʝʪʘ-

ʣʝʡ, ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʩʭʦʜʷ ʠʟ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʮʝʩʩʘ. 

ɿʥʘʯʝʥʠʝ ʘʤʧʣʠʪʫʜʳ ʜʘʚʣʝʥʠʷ ( )mP , ʦʢʘʟʳʚʘʝʤʦʛʦ ʠʤʧʫʣʴʩʥʳʤ ʧʦʣʝʤ ʥʘ ʟʘ-

ʛʦʪʦʚʢʫ ʨʘʚʥʦ: 

 
69ɹʝʣʦʫʩʦʚ ɺ.ʉ. ʌʠʟʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʣʘʟʝʨʥʦʡ ʠ ʤʘʛʥʠʪʥʦ-ʠʤʧʫʣʴʩʥʦʡ ʦʙʨʘʙʦʪʢʠ. ʋʯ.ʧʦʩʦʙʠʝ. 

ï ʅʦʚʦʩʠʙʠʨʩʢ: ʅʕʊʀ, 1991. - 63 ʩ. 
70ɹʝʣʳʡ ʀ.ɺ., ʌʝʨʪʠʢ ʉ.ʄ., ʍʠʤʝʥʢʦ ʃ.ʊ. ʉʧʨʘʚʦʯʥʠʢ ʧʦ ʤʘʛʥʠʪʥʦ-ʠʤʧʫʣʴʩʥʦʡ ʦʙʨʘʙʦʪʢʝ 

ʤʝʪʘʣʣʦʚ.- ʍʘʨʴʢʦʚ, 1977. - 168 ʩ. 
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2
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= mm                         (1) 

ʛʜʝ ɛʤʧ ï ʤʘʛʥʠʪʥʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʩʨʝʜʳ; 

ɛ0 ï ʤʘʛʥʠʪʥʘʷ ʧʦʩʪʦʷʥʥʘʷ, ʨʘʚʥʘʷ 4ˊĀ10-6 ɻʥ/ʤ; 

H1m ʠ H2m ï ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ ʥʘ ʧʦʚʝʨʭ-

ʥʦʩʪʷʭ ʟʘʛʦʪʦʚʢʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɺʝʣʠʯʠʥʘ ʛʣʫʙʠʥʳ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ( )ʧʨD  ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ ʚ ʟʘʛʦʪʦʚʢʫ: 

ʵʦʤʧ
ʧʨ

gmwm

2
=D                    (2) 

ʛʜʝ ɤ ï ʢʨʫʛʦʚʘʷ ʯʘʩʪʦʪʘ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ; 

ɔɻ ï ʫʜʝʣʴʥʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʦʚʦʜʠʤʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʟʘʛʦʪʦʚʢʠ. 

ʇʨʠ ʪʦʣʱʠʥʝ ʟʘʛʦʪʦʚʢʠ ȹ0 =0,8ʤʤ ʠ ʙʦʣʝʝ ʜʣʷ ʘʣʶʤʠʥʠʝʚʦʛʦ ʩʧʣʘʚʘ ʤʦʞʥʦ 

ʩʯʠʪʘʪʴ, ʯʪʦ ʚʝʣʠʯʠʥʘ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʠʤʧʫʣʴʩʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚ ʟʘʛʦʪʦʚʢʫ 

ʤʝʥʴʰʝ ʪʦʣʱʠʥʳ ȹ0 ʠ ʚʦʟʜʝʡʩʪʚʠʝ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʦʢʘʟʳʚʘʝʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʴ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʟʘʛʦʪʦʚʢʠ, ʘ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʟʘʛʦʪʦʚʢʠ ʤʘʛʥʠʪʥʦʝ 

ʧʦʣʝ ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʫʝʪ, ʪ.ʝ.  02 ºmH . ɺ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʝ ʚʝʣʠʯʠʥʘ 1=ʤʧm . 

ʀʩʭʦʜʷ ʠʟ ʜʘʥʥʳʭ ʜʦʧʫʱʝʥʠʡ, ʬʦʨʤʫʣʘ ʜʣʷ ʨʘʩʯʝʪʘ ʘʤʧʣʠʪʫʜʳ ʜʘʚʣʝʥʠʷ, ʦʢʘʟʳʚʘʝ-

ʤʳʤ ʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ ʥʘ ʜʝʪʘʣʴ (1), ʧʨʠʥʠʤʘʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 

2

2

1mo
m

H
P

m
=                          (3) 

ʊʦʢ ()J , ʧʨʦʪʝʢʘʶʱʠʡ ʚ ʮʝʧʠ ʠʥʜʫʢʪʦʨʘ ʧʨʠ ʨʘʟʨʷʜʢʝ ʢʦʥʜʝʥʩʘʪʦʨʥʦʡ ʙʘʪʘ-
ʨʝʠ, ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʚʳʨʘʞʘʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ ʛʘʨʤʦʥʠʯʝʩʢʦʛʦ ʢʦʣʝʙʘʥʠʷ: 

tt
L

R

L

U
J w

w
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2
exp0
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æ
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-=                                (4) 

ʛʜʝ 0U  - ʥʘʧʨʷʞʝʥʠʝ ʟʘʨʷʜʢʠ ʙʘʪʘʨʝʠ ʢʦʥʜʝʥʩʘʪʦʨʦʚ; L - ʦʙʱʘʷ ʠʥʜʫʢʪʠʚ-

ʥʦʩʪʴ ʢʦʣʝʙʘʪʝʣʴʥʦʛʦ ʢʦʥʪʫʨʘ; R - ʦʙʱʝʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʢʦʣʝʙʘʪʝʣʴʥʦʛʦ ʢʦʥʪʫʨʘ 

ɼʘʚʣʝʥʠʝ ʀʄʇ ʥʘ ʥʝʧʦʜʚʠʞʥʫʶ ʟʘʛʦʪʦʚʢʫ ʘʧʧʨʦʢʩʠʤʠʨʫʝʪʩʷ ʟʘʪʫʭʘʶʱʝʡ 

ʢʚʘʜʨʘʪʠʯʥʦʡ ʩʠʥʫʩʦʠʜʦʡ (ʨʠʩ. 2): 

( ) ( )ttPp wb 2

0 sinexp-Ö=                             (5) 

ʛʜʝ 0P  - ʟʥʘʯʝʥʠʝ ʘʤʧʣʠʪʫʜʳ ʜʘʚʣʝʥʠʷ ʠʤʧʫʣʴʩʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʧʨʠ ʨʘ-

ʙʦʪʝ ʤʘʛʥʠʪʥʦ-ʠʤʧʫʣʴʩʥʦʡ ʫʩʪʘʥʦʚʢʠ ʚ ʨʝʞʠʤʝ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ (ʧʨʠ ʫʩʣʦʚʠʠ 

ʤʛʥʦʚʝʥʥʦʡ ʨʘʟʨʷʜʢʠ ʤʘʛʥʠʪʥʦ-ʠʤʧʫʣʴʩʥʦʡ ʫʩʪʘʥʦʚʢʠ);  

‍ - ʣʦʛʘʨʠʬʤʠʯʝʩʢʠʡ ʜʝʢʨʝʤʝʥʪ ʟʘʪʫʭʘʥʠʷ.  

ʂʨʫʛʦʚʘʷ ʯʘʩʪʦʪʘ ()w  ʢʦʣʝʙʘʥʠʡ ʨʘʟʨʷʜʥʦʛʦ ʪʦʢʘ ʥʘʭʦʜʠʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 
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ɸʤʧʣʠʪʫʜʘ ʜʘʚʣʝʥʠʷ ʠʤʧʫʣʴʩʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʧʝʨ-

ʚʦʤʫ ʧʦʣʫʧʝʨʠʦʜʫ ʨʘʟʨʷʜʘ ()oT  (ʩʤ. ʨʠʩʫʥʦʢ 3.2), ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʚʳʰʝ, ʯʝʤ ʚʦ ʚʪʦ-

ʨʦʤ ʧʦʣʫʧʝʨʠʦʜʝ ʠ ʚ ʧʦʩʣʝʜʫʶʱʠʭ. ɺ ʪʝʯʝʥʠʝ ʧʝʨʚʦʛʦ ʧʦʣʫʧʝʨʠʦʜʘ ʚʳʜʝʣʷʝʪʩʷ ʧʨʠ-

ʤʝʨʥʦ 80% ʚʩʝʡ ʟʘʧʘʩʸʥʥʦʡ ʵʥʝʨʛʠʠ ʤʘʛʥʠʪʥʦ-ʠʤʧʫʣʴʩʥʦʡ ʫʩʪʘʥʦʚʢʦʡ71. ʉʣʝʜʦʚʘ-

ʪʝʣʴʥʦ, ʚ ʜʘʣʴʥʝʡʰʠʭ ʨʘʩʯʸʪʘʭ ʤʦʞʥʦ ʧʨʠʥʠʤʘʪʴ, ʯʪʦ ʚʨʝʤʷ ʜʝʡʩʪʚʠʷ ʜʘʚʣʝʥʠʷ ʠʤ-

ʧʫʣʴʩʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʤʦʞʥʦ ʧʨʠʥʷʪʴ ʨʘʚʥʳʤ ʚʨʝʤʝʥʠ ʧʝʨʚʦʛʦ ʧʦʣʫʧʝʨʠʦʜʘ oT . 

 

 

ʈʠʩʫʥʦʢ 3.2. ɿʘʚʠʩʠʤʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʚʝʣʠʯʠʥʳ ʪʦʢʘ ()( )tJ  ʠ  

ʜʘʚʣʝʥʠʷ ()( )tp  ʚʦ ʚʨʝʤʝʥʠ (1 ï ʢʨʠʚʘʷ ʪʦʢʘ; 2 ï ʢʨʠʚʘʷ ʜʘʚʣʝʥʠʷ) 

 

ʀʟ ʧʨʠʚʝʜʝʥʥʳʭ ʚʳʰʝ ʨʘʩʩʫʞʜʝʥʠʡ ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʦʮʝʩʩ ʨʘʩʯʝʪʘ ʛʣʘʚʥʦʛʦ ʧʘ-

ʨʘʤʝʪʨʘ ʧʨʦʮʝʩʩʘ ï ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʥʝʦʙʭʦʜʠʤʦʡ ʟʘʧʘʩʘʝʤʦʡ ʵʥʝʨʛʠʠ ʫʩʪʘ-

ʥʦʚʢʠ, ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʳʤ, ʧʦʩʢʦʣʴʢʫ ʷʚʣʷʝʪʩʷ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʤ. ɺ 

ʜʘʣʴʥʝʡʰʝʤ ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ ʪʠʧʠʯʥʳʝ ʤʝʪʦʜʳ ʨʘʩʯʝʪʦʚ. 

 

  

 
71ʂʫʨʣʘʝʚ ʅ.ɺ. ɺʣʠʷʥʠʝ ʠʤʧʫʣʴʩʥʦʡ ʦʙʨʘʙʦʪʢʠ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʜʝʬʝʢʪʳ ʜʝʪʘʣʝʡ : ʤʦʥʦ-

ʛʨʘʬʠʷ / ʅ.ɺ. ʂʫʨʣʘʝʚ, ɸ.ʀ. ɻʫʣʠʜʦʚ. - : ʀʟʜʘʪʝʣʴʩʪʚʦ ʉʆ ʈɸʅ, 2005. - 168 ʩ. 
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3.2. ʄʝʪʦʜʳ ʨʘʩʯʝʪʦʚ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʮʝʩʩʘ ʤʘʛʥʠʪʥʦ-ʠʤ-

ʧʫʣʴʩʥʦʡ ʦʙʨʘʙʦʪʢʠ ʤʝʪʘʣʣʦʚ 

 

ʇʦ ʩʚʦʝʡ ʧʨʠʨʦʜʝ ʧʨʦʮʝʩʩ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʟʘʛʦʪʦʚʢʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʠʤʧʫʣʴ-

ʩʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʦʪʥʦʩʠʪʩʷ ʢ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʤ ʤʝʪʦʜʘʤ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʤʝʪʘʣ-

ʣʦʚ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʠʪʩʷ ʠ ʨʷʜ ʜʨʫʛʠʭ ʤʝʪʦʜʦʚ, ʪʘʢʠʭ ʢʘʢ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʰʪʘʤ-

ʧʦʚʢʠ ʚʟʨʳʚʦʤ. ɺʳʩʦʢʦʩʢʦʨʦʩʪʥʳʝ ʩʧʦʩʦʙʳ ʰʪʘʤʧʦʚʢʠ ʦʙʲʝʜʠʥʷʝʪ ʤʘʣʘʷ ʜʣʠʪʝʣʴ-

ʥʦʩʪʴ ʧʨʦʮʝʩʩʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʧʨʝʚʳʰʘʶʱʘ ̫10-3 ʩ ʠ ʩʢʦʨʦʩʪʴ ʜʝʬʦʨʤʘʮʠʠ, ʩʦʠʟ-

ʤʝʨʠʤʘʷ ʩʦ ʩʢʦʨʦʩʪʴʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʟʚʫʢʘ ʚ ʤʘʪʝʨʠʘʣʝ. ʊʘʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʫʱʝ-

ʩʪʚʝʥʥʦ ʨʘʩʰʠʨʷʶʪ ʜʠʘʧʘʟʦʥ ʚʦʟʤʦʞʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʧʨʠ ʰʪʘʤʧʦʚʢʝ, ʘ ʪʘʢ ʞʝ ʚ 

ʨʷʜʝ ʩʣʫʯʘʝʚ ʫʤʝʥʴʰʘʶʪ ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʜʝʬʝʢʪʳ, ʪʘʢʠʝ ʢʘʢ ʛʦʬʨʦʦʙʨʘʟʦʚʘʥʠʝ, ʧʨʫ-

ʞʠʥʝʥʠʝ ʠ ʪ.ʜ. 

ʂ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ, ʦʧʨʝʜʝʣʷʝʤʳʤ ʧʨʠ ʨʘʩʯʝʪʝ ʧʨʦʮʝʩʩʘ ʬʦʨʤʦ-

ʦʙʨʘʟʦʚʘʥʠʷ ʜʝʪʘʣʝʡ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʠʤʧʫʣʴʩʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʦʪʥʦʩʷʪʩʷ: ʥʘʧʨʷ-

ʞʝʥʠʝ ʠ ʵʥʝʨʛʠʷ ʟʘʨʷʜʢʠ ʢʦʥʜʝʥʩʘʪʦʨʥʦʡ ʙʘʪʘʨʝʠ ʫʩʪʘʥʦʚʢʠ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʚʳ-

ʧʦʣʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ; ʢʨʦʤʝ ʪʦʛʦ, ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʯʠʪʘʪʴ ʧʘʨʘʤʝʪʨʳ 

ʠʥʜʫʢʪʦʨʘ ï ʨʘʟʤʝʨʳ ʠ ʢʦʣʠʯʝʩʪʚʦ ʚʠʪʢʦʚ ʠ ʚ ʩʣʫʯʘʝ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ 

ʦʧʝʨʘʮʠʠ ʟʘ ʦʜʠʥ ʧʝʨʝʭʦʜ ï ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʝʭʦʜʦʚ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩʥʘʯʘʣʘ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʯʠʪʘʪʴ ʧʦʪʨʝʙʥʫʶ ʠʥʜʫʢʪʠʚʥʦʩʪʴ ʩʠʩʪʝʤʳ 

çʠʥʜʫʢʪʦʨ-ʟʘʛʦʪʦʚʢʘè ʜʣʷ ʟʘʜʘʥʥʳʭ ʚʝʣʠʯʠʥ ʜʝʬʦʨʤʘʮʠʠ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʝʡ ʯʘ-

ʩʪʦʪʳ ʨʘʟʨʷʜʥʦʛʦ ʪʦʢʘ. ʅʘ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʠʤʝʝʪʩʷ ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴ-

ʥʳʭ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʦʮʝʥʠʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʧʘʨʘʤʝʪʨʳ ʧʨʦʮʝʩʩʘ ʠ ʘʥʘ-

ʣʠʪʠʯʝʩʢʠʝ ʤʝʪʦʜʠʢʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʠʪʴ ʧʘʨʘʤʝʪʨʳ ʧʨʦʮʝʩʩʘ ʩ ʜʦʩʪʘ-

ʪʦʯʥʦʡ ʪʦʯʥʦʩʪʴʶ, ʢʨʦʤʝ ʪʦʛʦ, ʩʦʚʨʝʤʝʥʥʳʝ ʧʘʢʝʪʳ ʯʠʩʣʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʥʝ ʪʦʣʴʢʦ 

ʧʦʟʚʦʣʷʶʪ ʪʦʯʥʝʝ ʦʧʨʝʜʝʣʠʪʴ ʧʘʨʘʤʝʪʨʳ ʰʪʘʤʧʦʚʢʠ ʤʘʛʥʠʪʥʦ-ʠʤʧʫʣʴʩʥʳʤ ʧʦʣʝʤ, 

ʥʦ ʠ ʧʦʢʘʟʘʪʴ ʧʦʚʝʜʝʥʠʝ ʤʘʪʝʨʠʘʣʘ ʟʘʛʦʪʦʚʢʠ ʚ ʧʨʦʮʝʩʩʝ ʬʦʨʤʦʠʟʤʝʥʝʥʠʷ. 

ɺ ʨʘʙʦʪʘʭ, ʧʦʩʚʷʱʝʥʥʳʭ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʤʫ ʜʝʬʦʨʤʠʨʦʚʘʥʠʶ ʤʝʪʘʣʣʦʚ72, ʘ 

ʪʘʢʞʝ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ ʰʪʘʤʧʦʚʢʝ, ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʩʚʦʡʩʪʚʘ ʤʝʪʘʣʣʦʚ ʧʨʠ ʚʳʩʦ-

ʢʠʭ ʩʢʦʨʦʩʪʷʭ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʤʝʥʷʶʪʩʷ. ɼʣʷ ʦʧʠʩʘʥʠʷ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʛʦ ʜʝʬʦʨ-

ʤʠʨʦʚʘʥʠ ̫ʪʚʝʨʜʳʭ ʪʝʣ, ʥʝʦʙʭʦʜʠʤʳ ʤʦʜʝʣʠ ʧʦʚʝʜʝʥʠʷ ʤʘʪʝʨʠʘʣʘ, ʦʩʥʦʚʘʥʥʳʝ ʥʝ 

ʪʦʣʴʢʦ ʥʘ ʤʝʭʘʥʠʢʝ ʩʧʣʦʰʥʳʭ ʩʨʝʜ, ʥʦ ʠ ʥʘ ʨʷʜʝ ʜʨʫʛʠʭ ʨʘʟʜʝʣʦʚ ʬʠʟʠʢʠ ʪʚʝʨʜʦʛʦ 

ʪʝʣʘ. ʊʘʢʠʝ ʤʦʜʝʣʠ ʜʦʣʞʥ rʦʧʠʩʳʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʫʧʨʫʛʦʝ ʜʝʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʧʣʘʩʪʠ-

ʯʝʩʢʦʝ ʪʝʯʝʥʠʝ, ʥʦ ʠ ʢʠʥʝʪʠʢʫ ʬʘʟʦʚʳʭ ʧʝʨʝʭʦʜʦʚ ʠ ʧʨʦʮʝʩʩʦʚ, ʘ ʪʘʢʞʝ ʦʙʨʘʪʥʦʝ 

ʚʣʠʷʥʠʝ ʜʘʥʥʳʭ ʷʚʣʝʥʠʡ ʥʘ ʩʪʨʫʢʪʫʨʫ ʤʘʪʝʨʠʘʣʘ ʠ ʝʛʦ ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ. ɺ ʵʪʦʤ 

ʩʣʫʯʘʝ ʩʦʟʜʘʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʢʦʡ ʤʦʜʝʣʠ ʩʪʘʥʦʚʠʪʩʷ ʧʨʦʙʣʝʤʘʪʠʯʥʳʤ, ʪʘʢ ʢʘʢ 

ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʥʠʝ ʚʩʝʛʦ ʤʥʦʞʝʩʪʚʘ ʩʚʦʡʩʪʚ ʨʝʘʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

 
72ʌʦʤʠʥ ɺ.ʄ., ɻʫʣʠʜʦʚ ɸ.ʀ., ʉʘʧʦʞʥʠʢʦʚ ɻ.ɸ. ɺʳʩʦʢʦʩʢʦʨʦʩʪʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʪʝʣ - ʅʦ-

ʚʦʩʠʙʠʨʩʢ: ʀʟʜʘʪʝʣʴʩʪʚʦ ʉʆ ʈɸʅ, 1999. - 600 ʩ. 
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ʚ ʣʶʙʦʤ ʝʛʦ ʩʦʩʪʦʷʥʠʠ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʢʦʡ ʪʦʯʥʦʡ ʤʦʜʝʣʠ ʧʨʠ-

ʚʦʜʠʪ ʢ ʯʨʝʟʤʝʨʥʳʤ ʟʘʪʨʘʪʘʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʠ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʠ. 

ɼʠʥʘʤʠʯʝʩʢʦʝ ʧʦʚʝʜʝʥʠʝ ʤʝʪʘʣʣʦʚ ʟʘ ʧʨʝʜʝʣʘʤʠ ʫʧʨʫʛʦʩʪʠ ʦʙʥʘʨʫʞʠʚʘʝʪ ʩʫ-

ʱʝʩʪʚʝʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʠʭ ʩʪʘʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ. ʇʦ ʵʪʦʤʫ ʧʨʠʟʥʘʢʫ ʤʝʪʘʣʣʳ ʤʦʞʥʦ 

ʨʘʟʜʝʣʠʪʴ ʥʘ ʪʨʠ ʛʨʫʧʧʳ73: ʤʝʪʘʣʣʳ, ʫ ʢʦʪʦʨʳʭ ʧʦʚʳʰʘʝʪʩʷ ʧʨʝʜʝʣ ʪʝʢʫʯʝʩʪʠ ʧʨʠ 

ʜʠʥʘʤʠʯʝʩʢʦʤ ʥʘʛʨʫʞʝʥʠʠ (ʥʘʧʨʠʤʝʨ, ʤʝʜʴ ʠ ʘʣʶʤʠʥʠʡ); ʢʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʦʪʥʦ-

ʩʷʪʩʷ ʤʝʪʘʣʣʳ, ʫ ʢʦʪʦʨʳʭ ʧʨʦʷʚʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʨʝʜʝʣʘ ʪʝʢʫʯʝʩʪʠ 

(ʤʷʛʢʠʝ ʩʪʘʣʠ); ʠ ʤʝʪʘʣʣʳ, ʫ ʢʦʪʦʨʳʭ ʜʠʥʘʤʠʯʝʩʢʠʡ ʧʨʝʜʝʣ ʪʝʢʫʯʝʩʪʠ ʦʩʪʘʝʪʩʷ ʥʝʠʟ-

ʤʝʥʥʳʤ. 

ɺʩʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʪʝʦʨʠʠ, ʦʧʠʩʳʚʘʶʱʠʝ ʫʧʨʫʛʦʧʣʘ-

ʩʪʠʯʝʩʢʦʝ ʧʦʚʝʜʝʥʠʝ ʪʝʣ, ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʪʨʠ ʧʦʜʭʦʜʘ74. 

ʇʝʨʚʳʡ ʧʦʜʭʦʜ ʦʩʥʦʚʘʥ ʥʘ ʛʠʧʦʪʝʟʝ X. ɸ. ʈʘʭʤʘʪʫʣʠʥʘ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʜʠ-

ʥʘʤʠʯʝʩʢʦʡ ʜʠʘʛʨʘʤʤʳ, ʫʩʪʘʥʘʚʣʠʚʘʶʱʝʡ ʩʚʷʟʴ ʤʝʞʜʫ ʪʝʥʟʦʨʘʤʠ ʥʘʧʨʷʞʝʥʠʷ ʠ ʜʝ-

ʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʘʷ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʥʝ ʩʦʚʧʘʜʘʝʪ ʩʦ ʩʪʘʪʠʯʝʩʢʦʡ ʜʠʘʛʨʘʤʤʦʡ ʜʝʬʦʨ-

ʤʠʨʦʚʘʥʠʷ, ʘ ʟʘʚʠʩʠʪ ʦʪ ʩʢʦʨʦʩʪʠ ʫʜʘʨʘ. 

ɺʪʦʨʦʡ ʧʦʜʭʦʜ, ʧʦʣʫʯʠʚʰʠʡ ʥʘʟʚʘʥʠʝ ʪʝʦʨʠʠ ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʪʝʯʝʥʠʷ, ʙʳʣ ʟʘ-

ʣʦʞʝʥ ɹ. ʉʝʥ-ɺʝʥʘʥʦʤ, ʄ. ʃʝʚʠ ʠ ɺ. ʇʨʘʛʝʨʦʤ. ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʦʩʥʦʚʘʥ ʥʘ ʪʦʤ, ʯʪʦ 

ʝʩʣʠ ʩʫʱʝʩʪʚʫʝʪ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʥʘʧʨʷʞʝʥʠʡ ʧʦʚʝʨʭʥʦʩʪʴ ʪʝʢʫʯʝʩʪʠ, ʪʦ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʧʨʠʥʮʠʧʘ ʤʘʢʩʠʤʫʤʘ ʩʢʦʨʦʩʪʠ ʜʠʩʩʠʧʘʮʠʠ ʤʝʭʘʥʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 

ʟʘʚʠʩʠʤʦʩʪʴ ʩʢʦʨʦʩʪʠ ʧʣʘʩʪʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʠ ʚ ʚʠʜʝ 
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ʘ ʫʧʨʫʛʘʷ ʯʘʩʪʴ ʜʝʬʦʨʤʘʮʠʠ 
p
ije  ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʟʘʢʦʥʫ ɻʫʢʘ. ɿʜʝʩʴ ɚʨ - ʥʝʦʧʨʝʜʝ-

ʣʝʥʥʳʝ ʤʥʦʞʠʪʝʣʠ, ʧʦʩʪʦʷʥʥʳʝ ʜʣʷ ʜʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ʢʦʤʧʦʥʝʥʪ ʩʢʦʨʦʩʪʠ ʜʝʬʦʨʤʘ-

ʮʠʠ. 

ʊʨʝʪʠʡ ʧʦʜʭʦʜ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʧʨʠ ʜʠʥʘʤʠʯʝʩʢʦʤ ʥʘʛʨʫʞʝʥʠʠ ʩʫʱʝʩʪʚʫʶʪ 

ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʧʨʠʨʘʱʝʥʠʷʤʠ ʜʝʬʦʨʤʘʮʠʡ ʠ ʥʘʧʨʷʞʝʥʠʡ. ɺ ʩʣʫʯʘʝ ʦʜʥʦʦʩʥʦʛʦ 

ʨʘʩʪʷʞʝʥʠʷ ʠʣʠ ʩʞʘʪʠʷ ʪʘʢʘʷ ʩʚʷʟʴ ʧʨʝʜʩʪʘʚʠʤʘ ʚ ʚʠʜʝ: 

       +=
µ
µ

µ
µ ),ʉ(),ɺ(),A( eseses ew

tt  
(8) 

ʌʫʥʢʮʠʠ ɸ(ů,Ů), ɺ(ů,Ů) ʠ ʉ(ů,Ů) ʦʙʳʯʥʦ ʦʧʨʝʜʝʣʷʶʪ, ʠʩʧʦʣʴʟʫʷ ʜʘʥʥʳʝ ʜʠʥʘ-

ʤʠʯʝʩʢʠʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩ ʧʦʤʦʱʴʶ ʤʝʨʥʦʛʦ ʩʪʝʨʞʥʷ ɻʦʧʢʠʥʩʘ. ʊʘʢʦʝ ʦʧʠʩʘʥʠʝ 

ʩʨʝʜʳ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʘʥʘʣʠʟʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʦʣʥ ʚ ʦʜʥʦʤʝʨʥʦʤ ʧʨʠʙʣʠʞʝʥʠʠ. 

ʅʘʠʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʘ ʨʘʟʨʘʙʦʪʢʘ ʠ ʫʛʣʫʙʣʝʥʥʦʝ ʠʟʫʯʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʧʨʦʩʪʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ. ɺʦʟʤʦʞʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʠ ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 

 
73Wilson F. W. High-velocity forming of metals. - N.Y.,1969. - 182 p. 
74 ʌʦʤʠʥ ɺ.ʄ., ɻʫʣʠʜʦʚ ɸ.ʀ., ʉʘʧʦʞʥʠʢʦʚ ɻ.ɸ. ɺʳʩʦʢʦʩʢʦʨʦʩʪʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʪʝʣ - ʅʦ-

ʚʦʩʠʙʠʨʩʢ: ʀʟʜʘʪʝʣʴʩʪʚʦ ʉʆ ʈɸʅ, 1999. - 600 ʩ. 
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ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʜʠʥʘʤʠʢʠ ʫʧʨʫʛʦ - ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʜʣʷ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʛʦ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʟʘʚʠʩʷʪ ʦʪ ʠʩʧʦʣʴʟʫʝʤʳʭ ʪʝʦʨʠʡ 

ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʚʘʟʠʩʪʘʪʠʯʝʩʢʦʛʦ ʜʝʬʦʨ-

ʤʠʨʦʚʘʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʷʚʣʷʶʪʩʷ: ʪʝʦʨʠʷ ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʪʝʯʝʥʠʷ 

ʇʨʘʥʜʪʣʷ-ʈʝʡʩʘ, ʪʝʦʨʠʷ ʧʣʘʩʪʠʯʥʦʩʪʠ ʉʝʥ-ɺʝʥʘʥʘ-ʄʠʟʝʩʘ, ʪʝʦʨʠʷ ʫʧʨʫʛʦʧʣʘʩʪʠʯʝ-

ʩʢʠʭ ʜʝʬʦʨʤʘʮʠʡ ɻʝʥʢʠ-ʅʘʜʘʠ, ʪʝʦʨʠʷ ʜʝʬʦʨʤʘʮʠʠ ʀʣʴʶʰʠʥʘ. 

ɺ ʨʘʙʦʪʝ75 ʧʨʠʚʦʜʷʪʩʷ ʟʥʘʯʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʝʜʝʣʦʚ ʪʝʢʫʯʝʩʪʠ ʨʘʟʣʠʯʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʚ ʫʩʣʦʚʠʷʭ ʤʘʛʥʠʪʥʦ-ʠʤʧʫʣʴʩʥʦʛʦ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ. ɼʘʥʥʳʝ ʧʦ ʥʘʠʙʦ-

ʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʘʣʶʤʠʥʠʝʚʳʤ ʩʧʣʘʚʘʤ ʩʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʫ 3.1. ʇʨʠ ʵʪʦʤ ʩʢʦ-

ʨʦʩʪʠ ʜʝʬʦʨʤʘʮʠʠ ʚ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʛʥʠʪʥʦ-ʠʤʧʫʣʴʩʥʦʛʦ ʥʘʛʨʫʞʝʥʠʷ ʟʘʛʦ-

ʪʦʚʦʢ ʩʦʩʪʘʚʣʷʶʪ ( ) 13105,2...5,1 -Ö= ʩe# . 

ʊʘʙʣʠʮʘ 3.1 

ʇʨʠʜʝʣʳ ʪʝʢʫʯʝʩʪʠ ʘʣʶʤʠʥʠʝʚʳʭ ʩʧʣʘʚʦʚ 

ʄʘʨʢʘ ʤʘʪʝʨʠʘʣʘ ʉʪʘʪʠʯʝʩʢʠʡ ʧʨʝʜʝʣ 

ʪʝʢʫʯʝʩʪʠ 

( ) [ ]28,10 ʤʅʪÖs  

ɼʠʥʘʤʠʯʝʩʢʠʡ ʧʨʝʜʝʣ 

ʪʝʢʫʯʝʩʪʠ 

( ) [ ]28,10 ʤʅʪÖs  

ɸʄʮʄ 5 13 

ɸʄʛ3ʄ 9 19 

ɸʄʛ6ʄ 15 30 

ɼ16ʄ 12.5 21 

ɼ16ʊ 28 46 

 

3.2. ɸʥʘʣʠʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʨʘʩʯʝʪʦʚ 

 

ɼʝʬʦʨʤʘʮʠʷ ʤʝʪʘʣʣʘ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʠʤʧʫʣʴʩʥʦʛʦ ʤʘʛʥʠʪʥʦ ʧʦʣʷ ʥʦʩʠʪ ʤʝʞ-

ʜʠʩʮʠʧʣʠʥʘʨʥʳʡ ʭʘʨʘʢʪʝʨ76,77, ʧʦʵʪʦʤʫ ʨʘʩʯʝʪʳ ʥʦʩʷʪ ʧʨʠʙʣʠʞʝʥʥʳʡ ʭʘʨʘʢʪʝʨ, ʪʝʤ 

ʥʝ ʤʝʥʝʝ ʜʘʥʥʳʝ ʨʘʩʯʝʪʳ ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʟʘʛʦ-

ʪʦʚʢʠ ʥʘ ʟʘʜʘʥʥʫʶ ʚʝʣʠʯʠʥʫ. ɺ ʧʨʦʮʝʩʩʝ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʟʘʛʦʪʦʚʢʠ ʧʨʦʠʩʭʦʜʠʪ 

ʥʘʛʨʝʚ ʜʝʪʘʣʠ ʚʠʭʨʝʚʳʤʠ ʪʦʢʘʤʠ, ʚ ʤʦʤʝʥʪ ʢʦʥʪʘʢʪʘ ʜʝʬʦʨʤʠʨʫʝʤʦʡ ʯʘʩʪʠ ʠ ʟʘʛʦ-

ʪʦʚʢʠ ʧʦ ʟʘʛʦʪʦʚʢʝ ʧʨʦʭʦʜʷʪ ʚʦʣʥʳ ʩʞʘʪʠʷ-ʨʘʩʪʷʞʝʥʠʷ, ʚ ʠʪʦʛʝ ʚ ʧʨʦʮʝʩʩʝ ʜʝʬʦʨʤʘ-

ʮʠʠ ʧʨʦʠʩʭʦʜʠʪ ʤʥʦʞʝʩʪʚʦ ʷʚʣʝʥʠʡ ʨʘʟʣʠʯʥʦʡ ʧʨʠʨʦʜʳ, ʢʦʪʦʨʳʝ ʥʝʚʦʟʤʦʞʥʦ 

ʫʯʝʩʪʴ ʚ ʘʥʘʣʠʪʠʯʝʩʢʦʤ ʨʘʩʯʝʪʝ. 

 
75ɹʘʣʘʥʜʠʥ ʖ.ɸ., ʀʚʘʥʦʚ ɽ.ɻ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʤʝʭʘʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʤʘʪʝʨʠʘʣʦʚ ʧʨʠ ʥʘʛʨʫʞʝʥʠʠ ʠʤʧʫʣʴʩʥʳʤ ʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ // ʀʤʧʫʣʴʩʥʦʝ ʥʘʛʨʫʞʝʥʠʝ ʢʦʥʩʪʨʫʢ-

ʮʠʡ. - ɺʳʧ.4. - ʏʝʙʦʢʩʘʨʳ: ʏʫʚʘʰʩʢʠʡ ʛʦʩ. ʫʥ-ʪ, 1973.- ʉ. 3-12. 
76 ɹʝʣʳʡ ʀ.ɺ., ʌʝʨʪʠʢ ʉ.ʄ., ʍʠʤʝʥʢʦ ʃ.ʊ. ʉʧʨʘʚʦʯʥʠʢ ʧʦ ʤʘʛʥʠʪʥʦ-ʠʤʧʫʣʴʩʥʦʡ ʦʙʨʘʙʦʪʢʝ 

ʤʝʪʘʣʣʦʚ.- ʍʘʨʴʢʦʚ, 1977. - 168 ʩ. 
77 ʂʫʨʣʘʝʚ ʅ.ɺ. ʀʤʧʫʣʴʩʥʦʝ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʝ ʣʠʩʪʦʚʳʭ ʜʝʪʘʣʝʡ ʚ ʩʘʤʦʣʝʪʦ- ʠ ʚʝʨʪʦʣʝʪʦ-

ʩʪʨʦʝʥʠʠ : ʫʯʝʙʥʦʝ. ʧʦʩʦʙʠʝ/ ʂʫʨʣʘʝʚ ʅ.ɺ, ɹʦʙʠʥ ʂ. ʅ., ɻʫʣʠʜʦʚ ɸ.ʀ., ʈʳʥʛʘʯ ʅ. ɸ. - ʅʦʚʦʩʠʙʠʨʩʢ : 

ʀʟʜʘʪʝʣʴʩʪʚʦ ʅɻʊʋ, 2012. - 84 ʩ. 
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ʉʫʱʝʩʪʚʫʶʱʠʝ ʤʝʪʦʜʠʢʠ ʨʘʩʯʝʪʘ ʨʝʞʠʤʦʚ ʤʘʛʥʠʪʥʦ-ʠʤʧʫʣʴʩʥʦʡ ʰʪʘʤʧʦʚʢʠ 

ʦʩʥʦʚʘʥʳ ʥʘ ʛʠʧʦʪʝʟʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʵʥʝʨʛʠʠ, ʟʘʧʘʩʝʥʥʦʡ ʚ ʢʦʥʜʝʥʩʘʪʦʨʥʦʡ ʙʘʪʘ-

ʨʝʝ, ʚ ʨʘʙʦʪʫ ʜʝʬʦʨʤʘʮʠʠ ʩ ʂʇɼ ʧʦʨʷʜʢʘ 5-20%78. ʊʘʢʦʡ ʂʇɼ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ 

ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʵʥʝʨʛʠʠ ʠʜʝʪ ʥʘ ʦʙʨʘʪʠʤʳʝ ʫʧʨʫʛʠʝ ʜʝʬʦʨʤʘʮʠʠ (ʈʠʩʫʥʦʢ 3.3, ʧʣʦ-

ʱʘʜʴ ʬʠʛʫʨʳ ʥʠʞʝ ʣʠʥʠʠ Pʪ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʜʘʚʣʝʥʠʶ, ʧʨʠ ʢʦʪʦʨʦʤ ʤʘʪʝʨʠʘʣ 

ʥʘʯʠʥʘʝʪ ʧʣʘʩʪʠʯʝʩʢʠ ʜʝʬʦʨʤʠʨʦʚʘʪʴʩʷ), ʠ ʪʦʣʴʢʦ ʥʝʙʦʣʴʰʘʷ ʯʘʩʪʴ ʠʜʝʪ ʥʘ ʥʝ ʦʙʨʘ-

ʪʠʤrʝ ʧʣʘʩʪʠʯʝʩʢʠʝ ʜʝʬʦʨʤʘʮʠʠ. 

 

ʈʠʩʫʥʦʢ 3.3. ʉʦʦʪʥʦʰʝʥʠʝ ʜʘʚʣʝʥʠʷ ʀʄʇ (Po) ʩ ʜʘʚʣʝʥʠʝʤ (Pʪ) 

 

ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʘʥʘʣʠʪʠʯʝʩʢʦʤ ʨʘʩʯʝʪʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʜʦʧʫʱʝ-

ʥʠʷ: 

¶ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ (ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʠʥʜʫʢʪʠʚʥʦʩʪʴ, ʵʣʝʢʪʨʠʯʝ-

ʩʢʘʷ ʝʤʢʦʩʪʴ) ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʨʷʜʘ ʫʩʪʘʥʦʚʢʠ ʄʀʋ ʦʩʪʘʶʪʩʷ ʧʦʩʪʦʷʥ-

ʥʳʤʠ; 

¶ ʚʨʝʤʷ ʨʘʟʨʷʜʘ ʫʩʪʘʥʦʚʢʠ ʄʀʋ ʧʨʝʥʝʙʨʝʞʠʪʝʣʴʥʦ ʤʘʣʦ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ ʚʨʝʤʝʥʝʤ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʟʘʛʦʪʦʚʢʠ; 

¶ ʠʜʝʘʣʠʟʘʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʢʦʪʦʨʦʝ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ 

ʨʘʚʥʦʤʝʨʥʳʤ ʠ ʩʫʱʝʩʪʚʫʶʱʠʤ ʪʦʣʴʢʦ ʤʝʞʜʫ ʠʥʜʫʢʪʦʨʦʤ ʠ ʟʘʛʦʪʦʚ-

ʢʦʡ; 

¶ ʦʙʲʝʤʥʳʝ ʵʣʝʢʪʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʩʠʣʳ, ʜʝʡʩʪʚʫʶʱʠʝ ʚ ʩʢʠʥ-ʩʣʦʝ ʟʘʛʦ-

ʪʦʚʢʠ ʟʘʤʝʥʷʶʪʩʷ ʜʘʚʣʝʥʠʝʤ, ʜʝʡʩʪʚʫʶʱʠʤ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʟʘʛʦʪʦʚʢʠ; 

¶ ʦʪʩʫʪʩʪʚʠʝ ʚʣʠʷʥʠʷ ʚʷʟʢʦʩʪʠ ʚʦʟʜʫʭʘ; 

¶ ʤʘʪʝʨʠʘʣ ʦʩʥʘʩʪʢʠ ʩʯʠʪʘʝʪʩʷ ʘʙʩʦʣʶʪʥʦ ʞʝʩʪʢʠʤ. 

 
78 ɹʝʣʦʫʩʦʚ ɺ.ʉ. ʌʠʟʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʣʘʟʝʨʥʦʡ ʠ ʤʘʛʥʠʪʥʦ-ʠʤʧʫʣʴʩʥʦʡ ʦʙʨʘʙʦʪʢʠ. ʋʯ.ʧʦʩʦ-

ʙʠʝ. ï ʅʦʚʦʩʠʙʠʨʩʢ: ʅʕʊʀ, 1991. - 63 ʩ. 
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ʆʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜʠʢʘ, ʠʟʣʦʞʝʥʥʘʷ ʢʦʣʣʝʢ-

ʪʠʚʦʤ ʘʚʪʦʨʦʚ (ɹʝʣʳʡ ʀ.ɺ., ʌʝʨʪʠʢ ʉ.ʄ., ʍʠʤʝʥʢʦ ʃ.ʊ.) ʚ ʩʧʨʘʚʦʯʥʠʢʝ ʧʦ ʤʘʛʥʠʪʥʦ-

ʠʤʧʫʣʴʩʥʦʡ ʦʙʨʘʙʦʪʢʝ79, ʢʦʪʦʨʘʷ ʙʳʣʘ ʧʝʨʝʨʘʙʦʪʘʥʘ ʠ ʫʧʨʦʱʝʥʘ ɹʝʣʦʫʩʦʚʳʤ ɺ.ʉ.80 

ɺ ʵʪʦʡ ʤʝʪʦʜʠʢʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʘʚʝʥʩʪʚʦ ʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ WM, ʚʳʨʘʞʝʥʥʳʭ ʯʝʨʝʟ 

ʧʦʣʥʳʝ ʵʥʝʨʛʠʠ ʪʦʢʘ, ʧʨʦʭʦʜʷʱʝʛʦ ʟʘ ʚʨʝʤʷ ʨʘʟʨʷʜʘ ʯʝʨʝʟ ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ ʩʦʣʝ-

ʥʦʠʜ: 

ὡ       (9) 

ʛʜʝ  L - ʠʥʜʫʢʪʠʚʥʦʩʪʴ; 

 I - ʪʦʢ. 

ὡ       (10) 

ʛʜʝ  B ï ʚʝʢʪʦʨ ʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ; 

ʀʩʭʦʜʷ ʠʟ ʨʘʚʝʥʩʪʚʘ ʵʪʠʭ ʚʝʣʠʯʠʥ, ʤʦʞʥʦ ʚʳʯʠʩʣʠʪʴ ʟʥʘʯʝʥʠʝ ʠʥʜʫʢʪʠʚʥʦʩʪʠ 

ʩʠʩʪʝʤʳ çʠʥʜʫʢʪʦʨ-ʟʘʛʦʪʦʚʢʘè, ʯʘʩʪʦʪʫ ʨʘʟʨʷʜʥʦʛʦ ʢʦʥʪʫʨʘ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʧʠ-

ʢʦʚʦʝ ʟʥʘʯʝʥʠʝ ʪʦʢʘ ʚ ʠʥʜʫʢʪʦʨʝ ʠ ʜʘʚʣʝʥʠʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʟʘʛʦʪʦʚʢʠ.  

 

3.3. ʏʠʩʣʝʥʥʳʝ ʤʝʪʦʜʳ ʨʘʩʯʝʪʦʚ 

 

ʇʨʦʮʝʩʩ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʛʦ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʪʝʣ ʦʪʥʦʩʠʪʩʷ ʢ ʚʠʜʫ ʟʘʜʘʯ, ʢʦ-

ʪʦʨʳʝ ʨʝʰʘʶʪʩʷ ʚ ʷʚʥʦʡ ʧʦʩʪʘʥʦʚʢʝ81, ʪ.ʝ. ʚ ʢʦʪʦʨʳʭ ʷʚʥʦ ʟʘʜʘʝʪʩʷ ʰʘʛ ʧʦ ʚʨʝʤʝʥʠ, 

ʢʦʪʦʨʳʡ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʚʷʟʘʥ ʩ ʨʘʟʙʠʝʥʠʝʤ ʪʝʣʘ ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʦʡ ʩʝʪʢʦʡ ʩʦ-

ʛʣʘʩʥʦ ʢʨʠʪʝʨʠ ʁʫʩʪʦʡʯʠʚʦʩʪʠ ʂʫʨʘʥʪʘ-ʌʨʠʜʨʠʭʩʘ-ʃʝʚʠ (11). ɼʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʝ-

ʰʝʥʠʷ ʦʙʳʯʥʦ ʧʨʠʥʠʤʘʝʪʩʷ, ʯʪʦ ʟʥʘʯʝʥʠʝ Ű ʜʦʣʞʥʦ ʙʳʪʴ ʤʝʥʴʰʝ ʚ 10 ʨʘʟ ʧʨʘʚʦʡ 

ʧʦʣʦʚʠʥʳ: 

†                             (11) 

ʛʜʝ  Ű - ʰʘʛ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʧʦ ʚʨʝʤʝʥʠ; 

h - ʥʘʠʤʝʥʴʰʠʡ ʰʘʛ ʩʝʪʢʠ; 

C ï ʩʢʦʨʦʩʪʴ ʟʚʫʢʘ ʚ ʤʘʪʝʨʠʘʣʝ; 

ɼʘʥʥʦʝ ʫʩʣʦʚʠʝ ʥʘʢʣʘʜʳʚʘʝʪ ʦʛʨʘʥʠʯʝʥʠʝ ʥʘ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ, ʪ.ʢ. ʩʦʛʣʘʩʥʦ 

ʵʪʦʤʫ ʫʩʣʦʚʠʶ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʚʝʣʠʯʠʥʳ ʫʤʝʥʴʰʘʝʪʩʷ ʰʘʛ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ, ʯʪʦ, ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ, ʫʚʝʣʠʯʠʚʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʠʪʝʨʘʮʠʡ ʠ ʦʙʱʝʝ ʚʨʝʤʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ. ʇʦ-

ʩʢʦʣʴʢʫ ʟʘʜʘʯʘ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʤʘʪʝʨʠʘʣʘ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʠʤʧʫʣʴʩʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ 

ʧʦʣʷ ʷʚʣʷʝʪʩʷ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʡ, ʪʦ ʵʪʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʫʩʣʦʞʥʷʝʪ ʟʘʜʘʯʫ - ʨʘʩʯʝʪ 

 
79 ɹʝʣʳʡ ʀ.ɺ., ʌʝʨʪʠʢ ʉ.ʄ., ʍʠʤʝʥʢʦ ʃ.ʊ. ʉʧʨʘʚʦʯʥʠʢ ʧʦ ʤʘʛʥʠʪʥʦ-ʠʤʧʫʣʴʩʥʦʡ ʦʙʨʘʙʦʪʢʝ 

ʤʝʪʘʣʣʦʚ.- ʍʘʨʴʢʦʚ, 1977. - 168 ʩ. 
80 ɹʝʣʦʫʩʦʚ ɺ.ʉ. ʌʠʟʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʣʘʟʝʨʥʦʡ ʠ ʤʘʛʥʠʪʥʦ-ʠʤʧʫʣʴʩʥʦʡ ʦʙʨʘʙʦʪʢʠ. ʋʯ.ʧʦʩʦ-

ʙʠʝ. ï ʅʦʚʦʩʠʙʠʨʩʢ: ʅʕʊʀ, 1991. - 63 ʩ. 
81 ɻʣʫʱʝʥʢʦʚ ɺ.ɸ., ʂʫʨʴʷʥʦʚ ʖ.ʅ. ʄʘʛʥʠʪʥʦ-ʠʤʧʫʣʴʩʥʘʷ ʦʙʨʘʙʦʪʢʘ ʤʘʪʝʨʠʘʣʦʚ. ʐʪʘʤʧʦʚʢʘ 

ʦʞʝʚʘʣʴʥʳʭ ʦʙʦʣʦʯʝʢ: ʤʦʥʦʛʨʘʬʠʷ. ï ʉʘʤʘʨʘ: ʀʟʜʘʪʝʣʴʩʢʠʡ ʜʦʤ çʌʝʜʦʨʦʚè, 2015.- 136 ʩ. 
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ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʩʠʣ ʪʨʝʙʫʝʪ ʜʦʩʪʘʪʦʯʥʦ ʤʝʣʢʦʡ ʩʝʪʢʠ ʥʘ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʪʝʣ, ʯʪʦ ʧʦʪʨʝʙʫʝʪ ʤʝʥʴʰʠʡ ʰʘʛ ʧʦ ʚʨʝʤʝʥʠ ʧʨʠ ʨʘʩʯʝʪʝ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ 

ʟʘʛʦʪʦʚʦʢ. 

ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʜʣʷ ʯʠʩʣʝʥʥʦʛʦ ʨʝʰʝʥʠʷ ʧʨʠʤʝʥʷʶʪʩʷ ʫʨʘʚʥʝʥʠʷ ʟʘʢʦʥʦʚ ʩʦ-

ʭʨʘʥʝʥʠʷ, ʫʨʘʚʥʝʥʠʷ ʫʧʨʫʛʦʧʣʘʩʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʇʨʘʥʜʪʣʷ-ʈʝʡʩʩʘ ʠ ʩʦʦʪʥʦʰʝʥʠʷ 

ʦʪʚʝʯʘʶʱʠʝ ʟʘ ʧʨʦʮʝʩʩ ʨʘʟʨʫʰʝʥʠʷ ʤʘʪʝʨʠʘʣʘ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ: 

ʋʨʘʚʥʝʥʠʷ ʪʨʘʝʢʪʦʨʠʠ ʤʘʪʝʨʠʘʣʴʥʳʭ ʯʘʩʪʠʮ: 

ii ux =
.

     (12) 

ʋʨʘʚʥʝʥʠʝ ʥʝʨʘʟʨʳʚʥʦʩʪʠ ʩʨʝʜʳ: 

rr VV =00      (13) 

ɿʘʢʦʥ ʠʟʤʝʥʝʥʠʷ ʠʤʧʫʣʴʩʘ ʤʘʪʝʨʠʘʣʴʥʦʡ ʯʘʩʪʠʮʳ: 

ji jiu ,

.

sr =      (14) 

ʀʟʤʝʥʝʥʠʝ ʚʥʫʪʨʝʥʥʝʡ ʵʥʝʨʛʠʠ ʯʘʩʪʠʮʳ:  

..

i ji je esr =     (15) 

ʊʝʥʟʦʨ ʩʢʦʨʦʩʪʝʡ ʜʝʬʦʨʤʘʮʠʡ ʠʤʝʝʪ ʚʠʜ: 

)(5.0 ,,

.

ijjiij uu +=e                (16) 

ʂʦʤʧʦʥʝʥʪʳ ʪʝʥʟʦʨʘ ʥʘʧʨʷʞʝʥʠʡ ʧʨʝʜʩʪʘʚʠʤ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ:  

ijijij sP+-=ds     (17) 

ʛʜʝ ʭ- ʢʦʦʨʜʠʥʘʪʘ, u- ʩʢʦʨʦʩʪʴ, V- ʦʙʲʝʤ, ɟ- ʧʣʦʪʥʦʩʪʴ, ů,Ů-ʢʦʤʧʘʥʝʥʪʳ ʪʝʥʟʦʨʘ 

ʥʘʧʨʷʞʝʥʠʷ ʠ ʜʝʬʦʨʤʘʮʠʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʝ- ʚʥʫʪʨʝʥʥʷʷ ʵʥʝʨʛʠʷ, ijs - ʜʝʚʠʘʪʦʨ ʪʝʥ-

ʟʦʨʘ ʥʘʧʨʷʞʝʥʠʡ, ʦʪʚʝʯʘʶʱʠʡ ʟʘ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʬʦʨʤʦʠʟʤʝʥʝʥʠʶ ʤʘʪʝʨʠʘʣʴʥʦʡ ʯʘ-

ʩʪʠʮʳ, dij  - ʩʠʤʚʦʣ ʂʨʦʥʝʢʝʨʘ, ),( eP r - ʜʘʚʣʝʥʠʝ, ʢʘʢ ʬʫʥʢʮʠʷ ʪʝʢʫʱʝʡ ʧʣʦʪʥʦʩʪʠ ʠ 

ʵʥʝʨʛʠʠ, ʪʦʯʢʘ ʦʙʦʟʥʘʯʘʝʪ ʧʨʦʠʟʚʦʜʥʫʶ ʧʦ ʚʨʝʤʝʥʠ. 

ʊʝʣʘ ʟʘʥʠʤʘʶʪ ʚ ʜʝʢʘʨʪʦʚʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ {jx } ʦʙʣʘʩʪʠ Di(x,t) ʩ ʛʨʘʥʠ-

ʮʘʤʠ Gi(y,t). ʈʘʜʠʫʩ-ʚʝʢʪʦʨ ʢʦʥʪʠʥʫʘʣʴʥʦʡ ʯʘʩʪʠʮʳ xi=xi(xi,t), yi-ʪʦʯʢʠ ʛʨʘʥʠʮʳ. ɺ 

ʦʙʱʝʤ ʩʣʫʯʘʝ ʦʙʣʘʩʪʠ Di(x,y) ʠʟʤʝʥʷʶʪʩʷ ʚʦ ʚʨʝʤʝʥʠ ʠ ʤʦʛʫʪ ʙʳʪʴ ʤʥʦʛʦʩʚʷʟʘʥ-

ʥʳʤʠ. 

ʇʨʠ ʨʝʰʝʥʠʠ ʢʦʥʢʨʝʪʥʳʭ ʟʘʜʘʯ ʠʩʭʦʜʥʳʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʫʨʘʚʥʝʥʠʷ 

(3.1)-(3.6) ʜʦʧʦʣʥʷʶʪʩʷ ʥʘʯʘʣʴʥʳʤʠ ʠ ʛʨʘʥʠʯʥʳʤʠ ʫʩʣʦʚʠʷʤʠ. 

ʊʠʧʦʚʳʝ ʥʘʯʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʢʘʞʜʦʛʦ ʪʝʣʘ ʧʨʠ t=0 (ʥʘ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ 

ʚʨʝʤʝʥʠ) ʚ ʦʙʣʘʩʪʠ Di(x,t) ʠʤʝʶʪ ʚʠʜ: 

)()0,( 0 xx ii rr =  , )()0,( 0 xuxu i

j

i

j = , 
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0=== ePsij ,                                              (18)  

ʛʜʝ )(),(
00 xx

i

j

i ur ʟʘʜʘʥʥʳʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ ʠ ʚʝʢʪʦʨʘ 

ʩʢʦʨʦʩʪʠ. 

ɼʣʷ ʬʦʨʤʫʣʠʨʦʚʢʠ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ ʚʚʦʜʷʪʩʷ ʩʣʝʜʫʶʱʠʝ ʦʙʦʟʥʘʯʝʥʠʷ: 

ni - ʚʝʢʪʦʨ ʚʥʝʰʥʝʡ ʥʦʨʤʘʣʠ ʢ ʛʨʘʥʠʮʝ ʦʙʣʘʩʪʠ Di(x,t); 

fi(y,t)- ʚʝʢʪʦʨ ʧʣʦʪʥʦʩʪʠ ʚʥʝʰʥʠʭ ʩʠʣ ʥʘ ʛʨʘʥʠʮʝ Gi(y,t); 

wi(y,t)- ʚʝʢʪʦʨ ʩʢʦʨʦʩʪʠ ʥʘ ʛʨʘʥʠʮʝ Gi(y,t). 

ʅʘ ʣʶʙʦʡ ʛʨʘʥʠʮʝ Gi(y,t): 

1. ʂʠʥʝʤʘʪʠʯʝʩʢʠʝ: 

),(),( tywtyu ii =                 (19) 

2. ɼʠʥʘʤʠʯʝʩʢʠʝ: 

),,(),( tfnty ii

k

i

l

ii

kl y=s  (k,l=1,2,3)    (20) 

ʛʜʝ i

kls - ʢʦʤʧʦʥʝʥʪʳ ʪʝʥʟʦʨʘ ʥʘʧʨʷʞʝʥʠʡ ʥʘ ʛʨʘʥʠʮʝ Gi(y,t), ʢʦʪʦʨʘʷ, ʢʘʢ ʧʨʘ-

ʚʠʣʦ, ʧʦʜʣʝʞʠʪ ʦʧʨʝʜʝʣʝʥʠʶ; 

3. ʉʤʝʰʘʥʥʳʝ 

ui (y,t) = wi (y,t), yiÍ GiŬ(y,t) 

),,(),( tyfnty ii

k

i

l

ii

kl =s  yiÍ Giɓ(y,t)               (21) 

ʧʨʠʯʝʤ, 

Gi(y,t)= GiŬ(y,t) Ç Giɓ(y,t)  

ʅʘ ʢʦʥʪʘʢʪʘʭ ʤʝʞʜʫ ʪʝʣʘʤʠ ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ ʨʝʘʣʠʟʫʶʪʩʷ ʢʘʢ ʫʩʣʦʚʠʷ ʩʠ-

ʣʦʚʦʛʦ ʨʘʚʥʦʚʝʩʠʷ (ʨʘʚʝʥʩʪʚʦ ʥʘʧʨʷʞʝʥʠʡ) ʠ ʥʝʧʨʦʥʠʢʥʦʚʝʥʠʷ (ʨʘʚʝʥʩʪʚʦ ʧʝʨʝʤʝ-

ʱʝʥʠʡ). ʅʘ ʩʚʦʙʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʫʩʣʦʚʠʝ ʩʠʣʦʚʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʚʳʨʘʞʘʝʪʩʷ ʨʘʚʝʥ-

ʩʪʚʦʤ ʥʫʣʶ ʥʘʧʨʷʞʝʥʠʡ ʧʦ ʥʦʨʤʘʣʠ. 

ɺ ʧʨʦʮʝʩʩʝ ʨʘʩʯʝʪʘ ʚ ʥʝʢʦʪʦʨʳʡ ʤʦʤʝʥʪ ʤʦʛʫʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʳ ʦʧʨʝʜʝʣʝʥ-

ʥʳʝ ʢʨʠʪʝʨʠʠ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʝ ʧʨʦʯʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ, ʧʨʠ ʢʦʪʦʨʳʭ ʨʝʘʣʴʥʳʡ ʤʘʪʝ-

ʨʠʘʣ ʙʫʜʝʪ ʨʘʟʨʫʰʘʪʴʩʷ. ɽʩʣʠ ʚ ʥʝʢʦʪʦʨʦʤ ʵʣʝʤʝʥʪʘʨʥʦʤ ʦʙʲʸʤʝ ʚʳʧʦʣʥʠʣʩʷ ʭʦʪʷ 

ʙʳ ʦʜʠʥ ʠʟ ʵʪʠʭ ʢʨʠʪʝʨʠʝʚ, ʪʦ ʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʩʨʝʜʘ ʨʘʟʨʫʰʠʣʘʩʴ, ʪ.ʝ. ʠʟʤʝʥʠʣʠʩʴ ʝʝ 

ʧʨʦʯʥʦʩʪʥʳʝ ʩʚʦʡʩʪʚʘ. ʇʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ ʨʘʩʯʝʪʘ ʦʧʪʠʤʘʣʴʥʦʡ ʘʤʧʣʠʪʫʜʳ ʠʤ-

ʧʫʣʴʩʥʦʡ ʦʙʨʘʙʦʪʢʠ ʪʘʢʠʝ ʧʘʨʘʤʝʪʨʳ ʥʘʛʨʫʞʝʥʠʷ ʩʪʘʥʦʚʷʪʩʷ ʥʝʧʨʠʝʤʣʝʤʳʤʠ. 

ɺ ʮʝʣʦʤ ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʚʝʜʝʥʠʷ ʪʝʣʘ ʠʣʠ 

ʩʠʩʪʝʤʳ ʪʝʣ ʧʨʠ ʜʠʥʘʤʠʯʝʩʢʦʤ ʥʘʛʨʫʞʝʥʠʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʟʘʜʘʥʠʝ ʦʧʨʝʜʝʣʸʥʥʦʛʦ 

ʫʨʘʚʥʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ, ʚʨʝʤʝʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʜʝʡʩʪʚʫʶʱʝʡ ʥʘ ʠʩʩʣʝʜʫʝʤʳʡ ʦʙʲ-

ʝʢʪ ʥʘʛʨʫʟʢʠ, ʥʘʯʘʣʴʥʳʭ ʠ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ. ʀʩʢʦʤʳʤʠ ʷʚʣʷʶʪʩʷ ʧʦʣʷ ʥʘʧʨʷʞʝ-

ʥʠʡ, ʜʝʬʦʨʤʘʮʠʡ, ʩʢʦʨʦʩʪʝʡ ʜʝʬʦʨʤʘʮʠʡ ʠ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ ʚ ʥʝʢʦʪʦʨʦʡ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʡ ʦʙʣʘʩʪʠ. 

ʇʨʠ ʯʠʩʣʝʥʥʦʤ ʨʝʰʝʥʠʠ ʩʠʩʪʝʤʳ (12) - (21) ʦʙʳʯʥʦ ʚʳʯʠʩʣʝʥʠʷ ʧʨʦʠʟʚʦ-

ʜʷʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʆʙʣʘʩʪʠ Di(x,0) ʩʪʘʚʠʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʨʘʩʯʝʪʥʘʷ 



ȗȘȘ çșȺȸȾȯȻȻȲȸȷȪȵɆȷȪɉ ȷȪȽȴȪè ȲȻȹȸȵɆȱȽȯȼ Creative Commons Attribution (CC BY 4.0): ȵȲɀȯȷȱȲɈ ȷȪ 

ȸȹȽȫȵȲȴȸȬȪȷȷɅȯ ȶȪȼȯȺȲȪȵɅ - https:// creativecommons.org/ licenses/ by/4.0/deed.ru| 

-48-  

 

           ÊìëìáîÞòæý ¥ÒñëâÞêãëðÞéúëùã æ íîæèéÞâëùã æïïéãâìàÞëæý à ìßéÞïðæ ðãóëæõãïèæó æ 
òæåæèì-êÞðãêÞðæõãïèæó ëÞñè­ 

ÁéÞàÞ 3. ÊìâãéæîìàÞëæã òìîêììßîÞåìàÞëæý âãðÞéãç æêíñéúïëùê êÞáëæðëùê íìéãê 

 

 

ʦʙʣʘʩʪʴ, ʚ ʢʦʪʦʨʦʡ ʟʘʜʘʝʪʩʷ ʢʦʥʝʯʥʦʝ ʤʥʦʞʝʩʪʚʦ ʪʦʯʝʢ (ʫʟʣʦʚ). ʉʯʝʪʥʘʷ ʦʙʣʘʩʪʴ ʨʘʟ-

ʙʠʚʘʝʪʩʷ ʫʟʣʘʤʠ ʥʘ ʷʯʝʡʢʠ ʩʝʪʢʠ (ʤʥʦʛʦʫʛʦʣʴʥʠʢʠ ʠʣʠ ʤʥʦʛʦʛʨʘʥʥʠʢʠ), ʥʝ ʥʘʣʝʛʘʶ-

ʱʠʤʠ ʜʨʫʛ ʥʘ ʜʨʫʛʘ ʠ ʟʘʧʦʣʥʷʶʱʠʤʠ ʩʯʝʪʥʫʶ ʦʙʣʘʩʪʴ ʙʝʟ ʟʘʟʦʨʦʚ, ʧʨʠ ʵʪʦʤ ʚʝʨ-

ʰʠʥʳ ʷʯʝʝʢ ʷʚʣʷʶʪʩʷ ʫʟʣʘʤʠ ʩʝʪʢʠ. ʂʦʤʧʦʥʝʥʪʳ ʚʝʢʪʦʨʦʚ ʩʢʦʨʦʩʪʠ ʠ ʢʦʦʨʜʠʥʘʪ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʚ ʫʟʣʘʭ ʩʝʪʢʠ, ʘ ʧʣʦʪʥʦʩʪʴ, ʚʥʫʪʨʝʥʥʷʷ ʵʥʝʨʛʠʷ, ʢʦʤʧʦʥʝʥʪʳ ʪʝʥʟʦʨʦʚ 

ʥʘʧʨʷʞʝʥʠʡ, ʩʢʦʨʦʩʪʝʡ ʠ ʜʝʬʦʨʤʘʮʠʡ ʩʯʠʪʘʶʪʩʷ ʧʦʩʪʦʷʥʥʳʤʠ ʧʦ ʷʯʝʡʢʝ ʠ ʦʪʥʦ-

ʩʷʪʩʷ ʢ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤ ʮʝʥʪʨʘʤ ʷʯʝʝʢ. 

ʈʘʩʯʝʪ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʵʪʘʧʦʚ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʧʦ ʠʟʚʝʩʪʥʦʤʫ ʧʦʣʶ ʩʢʦʨʦ-

ʩʪʝʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘʧʨʷʞʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʚ ʷʯʝʡʢʝ ʩ ʫʯʝʪʦʤ ʧʨʦʯʥʦʩʪʥʳʭ ʩʚʦʡʩʪʚ 

ʩʨʝʜʳ. ɿʘʪʝʤ, ʠʩʭʦʜʷ ʠʟ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʪʝʥʟʦʨʘ ʥʘʧʨʷʞʝʥʠʡ, ʥʘʭʦʜʷʪʩʷ ʧʨʝʜʚʘʨʠ-

ʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʩʢʦʨʦʩʪʝʡ ʠ ʢʦʦʨʜʠʥʘʪ ʫʟʣʦʚ. ʇʨʠ ʵʪʦʤ ʚʦʟʤʦʞʥʦ ʧʝʨʝʢʨʳʪʠʝ 

ʷʯʝʝʢ. ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʨʝʘʣʠʟʫʝʪʩʷ ʫʩʣʦʚʠʝ ʥʝʧʨʝʨʳʚʥʦʩʪʠ, ʢʦʪʦʨʦʝ ʩʦʩʪʦʠʪ ʚ ʚʳ-

ʯʠʩʣʝʥʠʠ ʩʠʣ ʨʝʘʢʮʠʡ ʠ ʠʩʪʠʥʥʳʭ ʩʢʦʨʦʩʪʝʡ ʫʟʣʦʚ, ʪʘʢ, ʯʪʦʙʳ ʥʝ ʙʳʣʦ ʥʘʨʫʰʝʥʠʷ 

ʩʧʣʦʰʥʦʩʪʠ. ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʤʦʤʝʥʪʦʚ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʪʚʝʨʜʳʭ ʪʝʣ ʚ ʣʘʛʨʘʥʞʝʚʦʤ ʧʦʜʭʦʜʝ ʷʚʣʷʝʪʩʷ ʨʝʘʣʠʟʘʮʠʷ ʛʨʘʥʠʯʥʳʭ 

ʫʩʣʦʚʠʡ ʥʘ ʢʦʥʪʘʢʪʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

ɼʣ̫ ʨʝʘʣʠʟʘʮʠʠ ʥʘʛʨʫʞʝʥʠʷ ʪʝʣʘ ʠʤʧʫʣʴʩʥʳʤ ʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ ʚ ʫʨʘʚʥʝʥʠʝ 

(14) ʚʚʦʜʠʪʩʷ ʩʠʣʘ ɸʤʧʝʨʘ: 

ijiji fu += ,

.

sr                     (22) 

ʛʜʝ fi - fx , fy, fz 

ʇʨʠ ʵʪʦʤ ʫʨʘʚʥʝʥʠʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʩʠʣʳ Bjf
CC
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    (23) 

ʛʜʝ Bm - ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʠʥʜʫʢʮʠʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʟʘʛʦʪʦʚʢʠ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʨʘʟʨʷʜʥʦʤ ʢʦʥʪʫʨʝ ʥʘʭʦ-

ʜʷʪʩʷ ʚ ʦʜʥʦʟʥʘʯʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʚʟʘʠʤʦʩʚʷʟʠ, ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʦʥʠ ʦʙʨʘʟʫʶʪ ʟʘʤʢʥʫ-

ʪʫʶ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ, ʩʚʷʟʝʡ, ʠ ʧʦʪʦʤʫ ʨʘʩʯʝʪ ʠʤʝʝʪ ʨʷʜ ʦʩʦʙʝʥʥʦʩʪʝʡ (ʩʤ. ʨʠʩʫ-

ʥʦʢ 3.4). 

 

ʈʠʩʫʥʦʢ 3.4. ɿʘʤʢʥʫʪʘʷ ʩʠʩʪʝʤʘ ʚʝʣʠʯʠʥ  
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2.2.1 ʈʝʘʣʠʟʘʮʠʷ ʯʠʩʣʝʥʥʦʛʦ ʤʝʪʦʜʘ ʨʝʰʝʥʠʷ ʚ KRUG24 

 

ʆʧʠʩʘʥʥʳʡ ʚʳʰʝ ʧʦʜʭʦʜ ʙʳʣ ʨʝʘʣʠʟʦʚʘʥ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ 

KRUG2482. ɺ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ KRUG24 ʚʢʣʶʯʝʥ ʦʙʱʠʡ ʚʠʜ ʨʘʩʯʝʪʥʳʭ ʩʠʣ, 

ʚ ʢʦʪʦʨʳʝ ʚʭʦʜʷʪ ʧʦʩʪʦʷʥʥʳʝ ʚʝʣʠʯʠʥʳ ʩʢʠʥ-ʩʣʦʝʚ, ʠʥʜʫʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤʳ, ʧʘʨʘ-

ʤʝʪʨʘ ʟʘʪʫʭʘʥʠʷ, ʯʘʩʪʦʪʳ, ʢʦʪʦʨʳʝ ʟʘʜʘʶʪʩʷ ʚ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʢʦʥʢʨʝʪʥʦʡ ʛʝʦ-

ʤʝʪʨʠʠ ʠ ʪʨʝʙʫʶʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʨʘʩʯʝʪʘ. 

ʆʮʝʥʢʘ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʣʫʯʘʝʤʳʭ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ KRUG24 ʚ ʩʣʫʯʘʝ ʨʝʘʣʠʟʘʮʠʠ ʥʘʛʨʫʞʝʥʠʷ ʠʤʧʫʣʴʩʥʳʤ ʤʘʛʥʠʪʥʳʤ ʧʦ-

ʣʝʤ, ʙʳʣʘ ʧʨʦʠʟʚʝʜʝʥʘ ʩʨʘʚʥʝʥʠʝʤ ʪʝʩʪʦʚʳʭ ʨʘʩʯʝʪʦʚ ʧʨʦʮʝʩʩʘ ʦʙʞʘʪʠʷ ʥʘʢʦʥʝʯʥʠ-

ʢʦʚ ʵʣʝʢʪʨʦʞʛʫʪʦʚ. ʕʪʦʪ ʤʝʪʦʜ ʩʦʝʜʠʥʝʥʠʷ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ 

ʙʦʨʪʦʚʦʡ ʧʨʦʚʦʜʢʠ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ, ʧʦʵʪʦʤʫ ʩʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝ-

ʩʪʚʦ ʜʘʥʥʳʭ ʦ ʧʨʦʮʝʩʩʝ, ʧʦʣʫʯʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʨʘʚʥʠʪʴ ʨʘʩ-

ʯʝʪʥʳʝ ʜʘʥʥʳʝ ʩ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʠ ʦʮʝʥʠʪʴ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʧʦʣʫʯʘʝʤʳʭ ʨʝʟʫʣʴ-

ʪʘʪʦʚ. 

ʅʘ ʨʠʩʫʥʢʝ 3.5 ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʘʛʥʠʪʥʦ-ʠʤ-

ʧʫʣʴʩʥʦʛʦ ʦʙʞʘʪʠʷ ʥʘʢʦʥʝʯʥʠʢʘ ʜʠʘʤʝʪʨʦʤ 7ʤʤ. 

 

ʘ)   ʙ   ʚ) 

ʈʠʩʫʥʦʢ 3.5. ʂʠʥʝʤʘʪʠʢʘ ʦʙʞʘʪʠʷ ʥʘʢʦʥʝʯʥʠʢʘ ʵʣʝʢʪʨʦʞʛʫʪʘ: 

ʘ) ï 5 ʤʢʩ, ʙ) ï 15 ʤʢʩ, ʚ) ï 25 ʤʢʩ 

 

ʆʪʢʣʦʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ ʥʘʭʦʜʷʪʩʷ ʚ 5% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ, ʩʪʦʠʪ ʪʘʢ ʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʠʜ ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʭ ʞʠʣ ʧʨʦʚʦʜʘ 

ʚ ʨʘʩʯʝʪʝ (ʨʠʩʫʥʦʢ 5ʚ) ʩʦʚʧʘʜʘʝʪ ʩ ʚʠʜʦʤ ʞʠʣ ʚ ʩʝʯʝʥʠʠ, ʧʦʣʫʯʝʥʥʳʤ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʦ (ʨʠʩʫʥʦʢ 6). 

 

 
82 ʂʫʨʣʘʝʚ ʅ.ɺ. ɺʣʠʷʥʠʝ ʠʤʧʫʣʴʩʥʦʡ ʦʙʨʘʙʦʪʢʠ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʜʝʬʝʢʪʳ ʜʝʪʘʣʝʡ : ʤʦʥʦ-

ʛʨʘʬʠʷ / ʅ.ɺ. ʂʫʨʣʘʝʚ, ɸ.ʀ. ɻʫʣʠʜʦʚ. - : ʀʟʜʘʪʝʣʴʩʪʚʦ ʉʆ ʈɸʅ, 2005. - 168 ʩ. 
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ʈʠʩʫʥʦʢ 3.6. ʌʨʘʛʤʝʥʪ ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʡ ʞʠʣʳ ʦʙʞʘʪʦʛʦ ʵʣʝʢʪʨʦʞʛʫʪʘ 

 

2.2.2 ʈʝʘʣʠʟʘʮʠʷ ʯʠʩʣʝʥʥʦʛʦ ʤʝʪʦʜʘ ʨʝʰʝʥʠʷ ʚ ANSYS Explict 

 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʘʢʝʪ ANSYS ʜʣʷ ʠʥʞʝʥʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ 

ʠʟ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʣʷ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʨʘʩʯʝʪʦʚ. ɺ ʥʘʩʪʦʷ-

ʱʝʝ ʚʨʝʤʷ ʚ ANSYS Workbench ʨʝʘʣʠʟʦʚʘʥ ʨʘʩʯʝʪ ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨ-

ʥʳʭ ʟʘʜʘʯ, ʪʘʢʠʭ ʢʘʢ ʪʝʨʤʦʤʝʭʘʥʠʯʝʩʢʠʝ ʟʘʜʘʯʠ, ʥʦ ʛʦʪʦʚʳʭ ʨʝʰʝʥʠʡ ʜʣʷ ʧʦʣʥʦʛʦ 

ʨʘʩʯʝʪʘ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʪ. ʊʘʢ ʞʝ 

ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʷʚʣʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠʤʧʦʨʪʠʨʦʚʘʪʴ ʧʦʣʷ ʚ ʧʘʢʝʪʳ ʷʚʥʦʛʦ 

ʘʥʘʣʠʟʘ, ʚʭʦʜʷʱʠʝ ʚ ANSYS Workbench ʧʦʷʚʠʣʠʩʴ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʜʘʚʥʦ ʚ ʨʝʣʠʟʝ 

2019R3. 

ʆʜʥʠʤ ʠʟ ʚʳʭʦʜʦʚ ï ʚʤʝʩʪʦ ʩʦʚʤʝʩʪʥʦʛʦ ʨʝʰʝʥʠʷ ʵʣʝʢʪʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʠ ʤʝ-

ʭʘʥʠʯʝʩʢʦʡ ʟʘʜʘʯʠ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʟʘʜʘʥʠʝʤ ʠʤʧʫʣʴʩʥʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʟʘʛʦʪʦʚʢʠ. ɼʘʥʥʦʝ ʧʨʠʙʣʠʞʝʥʠʝ ʦʩʥʦʚʘʥʦ ʥʘ ʜʚʫʭ ʬʘʢʪʘʭ ï ʤʘʣʦʤ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʚʨʝʤʝʥʝʤ ʜʝʬʦʨʤʘʮʠʠ ʟʘʛʦʪʦʚʢʠ, ʧʦʣʫʧʝʨʠʦʜʦʤ ʢʦʣʝʙʘʥʠʷ ʪʦʢʘ (ʨʠʩʫʥʦʢ 3.7) ʠ ʧʝʨ-

ʚʦʛʦ ʧʠʢʘ ʜʘʚʣʝʥʠʷ, ʠ ʤʘʣʦʤ ʟʘʟʦʨʝ ʤʝʞʜʫ ʠʥʜʫʢʪʦʨʦʤ ʠ ʟʘʛʦʪʦʚʢʦʡ, ʦʙʝʩʧʝʯʠʚʘʶ-

ʱʠʤ ʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʟʥʘʯʝʥʠʝ ʧʝʨʠʦʜʘ 

ʠ ʘʤʧʣʠʪʫʜʳ ʜʘʚʣʝʥʠʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʘʥʘʣʠʪʠʯʝʩʢʠ ʠʣʠ ʧʘʢʝʪʘʭ 

ʜʣʷ ʵʣʝʢʪʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ. 



ȗȘȘ çșȺȸȾȯȻȻȲȸȷȪȵɆȷȪɉ ȷȪȽȴȪè ȲȻȹȸȵɆȱȽȯȼ Creative Commons Attribution (CC BY 4.0): ȵȲɀȯȷȱȲɈ ȷȪ 

ȸȹȽȫȵȲȴȸȬȪȷȷɅȯ ȶȪȼȯȺȲȪȵɅ - https:// creativecommons.org/ licenses/ by/4.0/deed.ru| 

-51-  

 

           ÊìëìáîÞòæý ¥ÒñëâÞêãëðÞéúëùã æ íîæèéÞâëùã æïïéãâìàÞëæý à ìßéÞïðæ ðãóëæõãïèæó æ 
òæåæèì-êÞðãêÞðæõãïèæó ëÞñè­ 

ÁéÞàÞ 3. ÊìâãéæîìàÞëæã òìîêììßîÞåìàÞëæý âãðÞéãç æêíñéúïëùê êÞáëæðëùê íìéãê 

 

 

 

ʈʠʩʫʥʦʢ 3.7. ɻʨʘʬʠʢ ʠʟʤʝʥʝʥʠʷ ʘʤʧʣʠʪʫʜʳ ʜʘʚʣʝʥʠʷ 

 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʨʝʟʫʣʴʪʘʪʦʚ ʪʘʢʠʭ ʨʘʩʯʝʪʦʚ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʧʨʦʮʝʩʩ ʬʦʨ-

ʤʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʚʳʨʫʙʢʠ ʞʘʣʶʟʠ ʥʘ ʩʚʘʨʥʦʡ ʪʨʫʙʝ (ʩʤ. ʨʠʩʫʥʦʢ 3.8). ɿʘʛʦʪʦʚʢʘ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟ ʩʝʙʷ ʩʚʘʨʥʫʶ ʪʨʫʙʫ ʠʟ ʘʣʶʤʠʥʠʝʚʦʛʦ ʩʧʣʘʚʘ ʩ ʧʨʦʜʦʣʴʥʳʤ ʰʚʦʤ. 

ʇʦ ʦʢʨʫʞʥʦʩʪʠ ʪʨʫʙʳ ʬʦʨʤʫʶʪʩʷ ʢʦʥʫʩʦʦʙʨʘʟʥʳʝ ʫʛʣʫʙʣʝʥʠʷ ʠ ʧʨʦʨʝʟʘʶʪʩʷ ʦʪʚʝʨ-

ʩʪʠʷ. 

 

 

ʈʠʩʫʥʦʢ 3.8. ʆʙʱʠʡ ʚʠʜ ʪʨʫʙʳ ʩ ʧʨʦʨʫʙʣʝʥʥʳʤʠ ʞʘʣʶʟʠ 

 

ʆʙʱʠʡ ʚʠʜ ʨʘʩʯʝʪʥʦʡ ʟʦʥʳ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ 3.9. ɺ ʢʘʯʝʩʪʚʝ ʤʘʪʨʠʮʳ ʙʳʣ 

ʚʳʙʨʘʥ ʤʘʪʝʨʠʘʣ, ʧʨʝʜʝʣ ʪʝʢʫʯʝʩʪʠ ʢʦʪʦʨʦʛʦ ʧʨʝʚʳʰʘʝʪ ʧʨʝʜʝʣ ʪʝʢʫʯʝʩʪʠ ʟʘʛʦʪʦʚʢʠ 




















